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 For decades, South Louisiana has been battling with flood risk.  The area has been 
inundated with flood waters several times, whether it is due to tropical weather, strong rainfall 
events, or rising waters.  This has resulted in millions of dollars in damages, and in some 
instances, the same home has been affected multiple times.  Many agree that South Louisiana is 
just not a livable area to begin with; the risk is just too great.  However, abandoning the area is 
simply not an option.  As a result, the flood risk battle ensues. 
 How much risk are we talking about?  The Federal Emergency Management Agency 
maintains a set of flood maps showing which areas have been determined to be within the 100-
year floodplain.  However, these maps are not always very accurate.  Using a geographical 
information system, one can compare locations of past flood claims against the flood zone maps.  
Additionally, hydrologic models from previous storms occurring in the watershed can be thrown 
into the GIS mix.  This study will determine true risk to communities within South Louisiana by 




CHAPTER 1.  INTRODUCTION 
 
 Every year, from June to November, residents of south Louisiana focus on the tropics.  
Why?  It is time for another hurricane season.  Longtime residents of south Louisiana remember 
names like Allison, Betsy, Frances as foes of years past.  These are names of tropical storms that 
have brought heavy rainfall to the region.  And with rainfall, there is a flood risk.  But, how 
much risk is there? 
 South Louisiana has a unique topography 
that makes it vulnerable to flooding.  It is close to 
the Gulf of Mexico, is largely wetland area, and is 
low-lying.  Additionally, rivers such as the 
Mississippi and Atchafalaya tend to have a mind of 
their own, looking to change course and be prone to 
overflowing their banks.  In south Louisiana, there 
simply seems no place for rainfall runoff to go.   
 Risk lends itself as a subjective term.  
Engineers have tried to define flood risk as labeling 
certain areas in the 100-Year Floodplain.  This 
“100-Year Floodplain” also seems to be a vague 
term.  By definition, it means to have a one percent  
chance of flooding in a given year, or during a 30-
year mortgage, 26 percent.  This is considered to be 
about five times the risk of a house fire over the 
same period.1  
Why is a risk analysis so important?  For 
one, from 1955 through 2001, Louisiana suffered over $6.6 billion in flood damages (current US 
dollars).2  Additionally, Louisiana ranks as number one among states ranked for payments due to 
repetitive losses.  From 1978 to 1995, 17,941 properties were affected in Louisiana, with 50,356 
losses totaling $585,253,556.3 
Multiple sources are the culprit for flooding.  The Federal Emergency Management 
Agency defines a flood as:  
A general and temporary condition of partial or complete 
inundation of two or more acres of normally dry land area or of 
two or more properties (at least one of which is the policyholder's 
property) from: 
                                                 
1 “Louisiana Floods”.  Baton Rouge:  LSU Ag Center.  Database on-line.  Available from 
http://www.louisianafloods.org.  Accessed  26 September 2002. 
2 Pielke, Roger A. Jr,  Mary W. Downton, and J.Z. Barnard Miller.  Flood Damage in the United States, 1926-2000 .  
Boulder:  National Center for Atmospheric Research.  Database on-line.  Available from 
http://www.flooddamagedata.org/states.html .  Accessed 10 December 2002. 
3 Higher Ground Report. 1996. National Wildlife Federation. 24 Feb. 2003  
http://www.nwf.org.floodplain/higherground/table3-4.html>. 
 
Figure 1.1.  Aerial Photograph of 
Louisiana.  Source:  Louisiana GIS CD 
 2 
o Overflow of inland or tidal waters; or 
o Unusual and rapid accumulation or runoff of 
surface waters from any source; or 
o Mudflow; or  
Collapse or subsidence of land along the shore of a lake or similar 
body of water as a result of erosion or undermining caused by 
waves or currents of water exceeding anticipated cyclical levels 
that result in a flood as defined above.4 
In other words, property owners in south Louisiana can experience flood losses due to streams, 
storm surge, and rainfall. 
 FEMA maintains a listing of recent significant floods.  A “significant flood” is defined as 
one with 1,500 or more paid losses.  Many of these have occurred in south Louisiana.  Table 1.1 
includes a listing. 
 
Table 1.1.  Significant Floods in South Louisiana, 1978 to Present 
Flood Event Year Number of 
Paid Losses 
Amount Paid Average Paid 
per Loss 
Louisiana Flood  May 1978 7,284 $43,288,709 $5,943 
Louisiana Flood April 1980 12,316 $84,159,449 $6,833 
Louisiana Flood April 1982 3,179 $20,774,613 $6,535 
Louisiana Flood December 1982 1,636 $12,917,415 $7,896 
Louisiana Flood April 1983 11,507 $237,789,166 $11,350 
Tropical Storm Juan October 1985 5,942 $89,331,260 $15,034 
Louisiana Flood April 1988 2,904 $16,757,671 $5,771 
Louisiana Flood  November 1989 4,431 $48,769,264 $11,006 
Louisiana Flood June 1991 1,895 $15,616,286 $8,241 
Hurricane Andrew (also 
affected Florida) 
August 1992 5,426 $168,052,116 $30,972 
Louisiana Flood May 1995 31,263 $584,113,807 $18,684 
Hurricane Opal (also 
affected Florida) 
October 1995 9,907 $399,254,375 $40,300 
Tropical Storm Josephine October 1996 6,384 $101,475,794 $15,895 
Louisiana Flood September 1998 5,081 $50,059,850 $9,852 
Hurricane Georges September 1998 8,817 $149,003,464 $16,900 
Tropical Storm Allison 
(also affected Texas) 
June 2001 30,175 $1,083,758,131 $35,916 
Tropical Storm Isidore September 2002 8,187 $107,113,201 $13,083 
Hurricane Lili October 2002 2,480 $32,153,477 $12,965 
Source:  Federal Emergency Management Agency 
                                                 
4 “Floodplain Management”.  Washington DC:  Federal Emergency Management Agency.  Database on-line.  





 The purpose of this study is to redefine the risk in South Louisiana.  Despite efforts of the 
National Flood Insurance Program, countless flood mitigation projects, and increased education 
about flood loss, flood damages remain high.  An evaluation of statistics, flood zone maps, 
streamflow data, and property damage losses will be performed.  With this information, the 






































Since the Flood Control Act of 1927, there has been a surge of interest in flood control in 
South Louisiana.  Several experts have theorized over the years on ways to improve flood 
control, thereby reducing risk.  Technology has also improved over time.   And errors have been 
made.  Some so-called technological advances have adversely affected already flood-prone 
areas.  Conversely, other advances have helped reduce risk to communities.  The following is a 
review of literature on flooding throughout South Louisiana:  the improvements, the failures, and 
risk as a whole. 
 
2.2 History of Flooding in South Louisiana 
 
New Orleans’ vulnerability to flooding was noted prior to 1927.  The city is placed in a 
uniquely fragile geographic area.  It is bordered by the Mississippi River to the south and by 
Lake Ponchartrain on the north.  Settling in the city started adjacent to the river.  The river was 
subjected to an annual flood ritual, due to snowmelt from the north.  Additionally, the river has a 
tendency to change course.  In an effort to contain the river, therefore allowing settlement, levees 
were built.  For several years, a “levees only” policy was adopted for flood control along the 
Mississippi River.  If a levee was shown not to be high enough to protect a town from flooding, 
it was simply built higher.  This history is well documented in John Barry’s Rising Tide.  
However, as Barry notes, this policy proved to be a failure, as during the 1927 Flood, politicians 
were forced to dynamite the levee south of New Orleans in order to save the city, for the levees 
for failure elsewhere.5 Although early settlers selected a poor location to build New Orleans, 
ironically, efforts to prevent the city from flooding have hurt the city.  New Orleans is sinking.  
An abcnews.com article, “Atlantis on the Bayou”, states that perhaps the city could be saved, but 
it may take a miracle to make it happen.  New Orleans is currently sinking at the rate of three 
feet per century, which is quite substantial considering the city is already eight feet below sea 
level on average.6  Several factors contribute to this fate.  For one, the levees built along the 
Mississippi River do not allow the river to perform her springtime ritual:  allow sediment-rich 
floodwaters to spread across the land, rebuilding itself.  True, the levees prevent floods from 
damaging communities, but on the flipside, the floodwaters are needed to stabilize the land.  
Additionally, as noted in John McPhee’s The Control of Nature, the levees have a tendency to 
press down on the ground underneath them and squeeze it out to the sides, therefore sinking the 
levees themselves.7 
 There is also the possibility that the levees are not high enough in the first place.  The 
Army Corps of Engineers state that the chance of floodwaters overtaking the levees is slim.  
However, they also admit that this estimate is based on forty-year-old calculations.  An 
independent study performed for the New Orleans newspaper, The Times-Picayune, suggests that 
                                                 
5Barry, John M. Rising Tide. New York: Simon & Schuster, 1997.   
6 Dye, Lee.  Atlantis on the Bayou.  New York:  ABC News, 2000.  Database on-line.  Available from 
http://abcnews.go.com/sections/science/DyeHard/dyehard000202.html .  Accessed 24 February 2003.  
7McPhee, John. The Control of Nature. New York: Farrar, Straus, and Giroux, 1989.   
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the risk to some areas within the Greater New Orleans area may be greater than the Corps of 
Engineers estimates.  Corps officials state they are studying the problem with an updated model. 8 
 New Orleans has also depended upon coastal marshland and barrier islands to protect her.  
The Mississippi River Gulf Outlet (MR GO) was a canal dredged in the 1950s to allow container 
ships to travel directly from Gulfport to New Orleans, rather than travel the Mississippi River, 
saving time and money for the shipping companies.  However, erosion and storms have widened 
the canal from 500 feet to 2000 feet, destroying the much-needed marshland.  As stated in 
Holding Back the Sea, storm surge can now travel the obstruction-free canal straight to New 
Orleans.  Additionally, barrier islands may soon be extinct.  Some have submerged entirely over 
the last fifty years, and more are on the verge of submersion.  Although recent efforts have 
slowed down the destruction of coastal wetlands, many experts believe that the region will still 
lose 10,000 acres per year for the foreseeable future. 
Many agree that despite all the advances that have been made to protect New Orleans, a 
major flood destroying the city is inevitable.  Christopher Hallowell’s Holding Back the Sea 
indicates that due to the city’s topography, no drainage plan, even the well-engineered, could 
possibly save the city from a storm under a given set of circumstances.  An April 2002 article in 
The New York Times agreed.  A slow-moving Category 4 or Category 5 hurricane could place 
vast areas within New Orleans under 20 or more feet of water.  Although strong hurricanes such 
as these are rare, Hurricane Camille, a Category 5, came dangerously close to New Orleans in 
1969.  Experts suggest that it is just a matter of time before a hurricane of this magnitude hits 
New Orleans. 
 The New Orleans area is not the only location in South Louisiana at risk.  Another 
vulnerable area lies along the Atchafalaya River.  John McPhee’s The Control of Nature 
thoroughly studies this region.  The Mississippi River and the Atchafalaya River come within 
close proximity of one another near Simmesport, Louisiana.  History has shown that the 
Mississippi has a desire to overtake the Atchafalaya.  And why not?  The Atchafalaya River has 
a steeper gradient and less distance to travel to the Gulf of Mexico.  This tendency places 
Morgan City at risk.  A seawall is part of the floodway’s eastern guide levee.  Floodwaters could 
be so high would go around the levee and come back against Morgan City.  The Atchafalaya’s 
flood stage is only a mere four feet about sea level at Morgan City.  At present the Corps of 
Engineers keeps a close eye on the Simmesport area by using the Old River Control Structure to 
monitor the flow of water from the Mississippi into the Atchafalaya.  Some theorize that it is a 
matter of time before this control structure fails.  After all, it almost did in 1973, forcing the 
Corps to build an auxiliary structure.  If and when the structure fails, Morgan City will be 
completely under water. 
 
2.3 Mississippi, Atchafalaya, and Other Significant Rivers   
 
Several river watersheds affect the southern part of Louisiana as seen in Figure 2.1.  
These watersheds all have experienced flooding problems for various reasons, and some 
watersheds are better protected than others. 
 
                                                 
8 McQuaid, John, and Mark Schleifstein. Washing Away.  New Orleans:  The Times-Picayune.  Database on-line.  




Figure 2.1.  Watersheds of South Louisiana.  Source:  Louisiana GIS CD. 
  
Primary focus has been on the Mississippi River, due to its stature.  It tends to have a 
mind of its own, seeking out new paths.  Flooding from the Mississippi is prevented by levees, 
floodways, channel improvement, and tributary basin improvement.  The three floodways in 
Louisiana are the Atchafalaya, the Morganza, and the Bonnet-Carré.  However, as mentioned 
earlier, too much flow into the Atchafalaya can create other problems.  Through 1997, the Corps 
of Engineers estimates that damages prevented as well as benefits by these projects have totaled 
over $350 billion.  As a result, flooding along the Mississippi in recent years has been virtually 
nonexistent.  River improvements, primarily from dredging, are consistently being made.9  
As mentioned earlier, hydrologic studies have shown that the Mississippi is trying to 
overtake the Atchafalaya River.  As a result, flood prevention efforts along the Atchafalaya have 
been of high importance.  The Atchafalaya’s headwaters are in close proximity to the 
Mississippi, where it is protected by a series of control structures.  Other projects in support of 
the Atchafalaya have been to protect commerce and recreational opportunities along the river.10   
 Smaller rivers such as the Comite, Amite, and Pearl Rivers in the south Louisiana area 
are currently under evaluation to prevent future floods.  Problems found include inadequate levee 
protection or needed channel improvements. 
                                                 
9 http://www.mvn.usace.army.mil/pao/BRO/wat_res98/WaterRes98_2of16.pdf 
10 Addison, James D.  New Orleans District.  New Orleans:  U.S. Army Corps of Engineers, 2003.  Database on-
line.  Available from http://www.mvn.usace.army.mil/ .  Accessed 15 April 2002. 
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2.4 Flood Insurance 
 
 The Federal Emergency Management Agency, FEMA, acts as the authority over flood 
mitigation for the United States.  The division within FEMA is the Federal Insurance and 
Mitigation Administration, FIMA.  FIMA performs mitigation planning, overseas the National 
Flood Insurance Program (NFIP) and controls flood zone mapping.  Although this program has 
made extensive strides in recent years, it is far from flawless. 
 By law, all structures requiring federally regulated or federally insured funds to buy, 
build, or improve the structure must show proof of flood insurance if the structure is located (all 
or partly) within a Special Flood Hazard Area (SFHA).  Flood insurance is available to any 
property owner located in a community participating in the NFIP.  These SFHAs are defined as 
any area having special flood, mudflow, or flood-related hazards.  These areas are more 
commonly known as the 100-year floodplain.  This means that a given property within the 
floodplain has a one percent chance of being flooded in a given year.  This equates to a 26 
percent chance over a 30-year mortgage.  However, as noted on the Louisiana Floods website, 
over 30 percent of flood insurance claims nationwide are from properties outside of the 100-year 
floodplain, many of which are within Louisiana. 
 There is another problem with flood insurance.  FEMA has experienced problems with 
repetitive losses.  To attempt to resolve this problem, FEMA has adopted a Repetitive Loss 
Property Strategy.  Approximately 3,100 Louisiana residents have recently been placed in the 
Special Direct Facility (SDF) category.  Structures need to meet one or more of the following 
criteria to be placed in this category: 
 
1. Four or more losses of $1000 or more, regardless of ownership. 
2. Two losses in a 10-year period that, in the aggregate, equal or exceed the current 
value of the insured property. 
3. Three or more losses that, in the aggregate, equal or exceed the current value of the 
insured property. 
 
The objective of this plan is to help identify these communities as priority for mitigation 
efforts.11 
 There also is a feeling that no matter what, the government will come to the rescue in the 
event of flood.  Property owners tend to do little to protect their homes from flood or for that 
matter any natural disaster.  Perhaps it is due to cost, or perhaps it is dependence on government 
aid.  Although the government does its best to come to the rescue, many homes are never rebuilt 
and many businesses never recover.  The Times-Picayune quoted Mary Comerio, a professor of 
architecture at the University of California, Berkeley, and an author of a book on disaster 
recovery as stating, “The greatest fallacy perpetrated by media and politicians is that FEMA will 
make you whole.” 
 Again, flood insurance is mandatory for properties, either new or existing, within the 
100-year floodplain, to qualify for federally protected funding.  What about those properties that 
do not fit into this category?  If a flood damages a home and the owner wants to rebuild, money 
is available for assistance.  However, if a homeowner wants to be proactive and raise a structure 
                                                 
11 Griffin, Janet.  "FEMA's Repetitive Loss Strategy." Louisiana Floodplain Management Factsheet (June 2000):  
16(3).  Database on-line.  Available from 
http://www.dotd.state.la.us/intermodal/division/water/documents/fp_2000june.pdf 
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above the determined flood level, he must bear this cost.  Many homes built in earlier years are 
not well-protected.  For example, some subdivisions within East New Orleans were built on 
concrete slabs in the 1970s, which are now beached and balanced as the ground beneath sinks.  A 
majority of the residents in this area simply cannot afford the cost of improving their homes, 
preventing flood damage. 
 In 1968, the U.S Congress established the National Flood Insurance Program.  This 
program enabled homeowners in participating communities to purchase insurance for protection 
against flood losses.  In turn, participating communities will enforce floodplain management 
practices in an effort to reduce future flood losses.  Currently, nearly 20,000 communities across 
the United States participate in the NFIP. 
The Federal Insurance and Mitigation Administration (FIMA) Hazard Mapping Division 
of FEMA maintains and updates the NFIP maps.  To date, approximately 100,000 flood map 
panels have been developed, covering about 150,000 square miles of floodplain areas.12   
Prior to developing a flood hazard map, a Flood Insurance Study (FIS) must first be 
completed.  An FIS uses several hydrologic and hydraulic methods to determine the base flood 
elevations (BFE) of communities as well as designate floodways and risk zones for developed 
areas of the floodplain.  The result of the FIS is then presented on a map, known as a Flood 
Insurance Rate Map (FIRM). 
Occasionally, changes to the FIRM must be made.  This is done by a Letter of Map 
Amendment (LOMA).  Changes may be due to improvements in techniques to assess flood risks, 
changes in the watershed characteristics, or the availability of new data.  The LOMA will amend 
the existing FIRM and must use the same engineering methods as for FIS development. 
FEMA has developed a map modernization program.  Nationwide, about 75 percent of 
the flood maps are over 10 years old.  Many of the maps currently in use were produced with 
outdated cartographic techniques.  Additionally, because flood hazards tend to be dynamic and 
increase over time, old maps may understate what hazards are actually in existence.  FEMA 
estimates it would take seven years to upgrade their flood map inventory.  However, any funding 
to implement this plan has not yet been made available. 
Historically, any flood hazard information on the flood maps were based on existing 
watershed conditions.  However, in November 2001, FEMA agreed to allow communities to use 
hydrology to reflect any possible future conditions on the FIRM.  This allows FEMA to maintain 
national standards, while trying to accommodate individual communities with additional 
information. 
 
2.5 Flood Protection 
 
 There are several proposals to protect communities from future floods in south Louisiana.  
Each of these ideas has its own set of pros and cons. 
 One proposal is to construct a giant wall, over 30-feet high in some places, which cuts 
through New Orleans and Jefferson Parish.  This will theoretically create a “safe haven” in case a 
storm surge from Lake Ponchartrain should top the levees.  Those people left behind in a major 
flood event could retreat there.  Additionally, important business and historical sections of New 
Orleans could be protected.  However, these walls are expensive and heavy, not to mention 
                                                 
12 “National Flood Insurance Program” .  Washington DC:  Federal Emergency Management Agency.  Database on-
line.  Available from http://www.fema.gov/doc/library/nfipdescrip.doc. Accessed 15 April 2002. 
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unattractive.  They could sink faster in relation to sea level.  Additionally, although they could be 
hidden, the cost of doing so could outweigh the benefits. 
 Huge floodgates may be constructed, ready to be closed should waters rise.  These gates 
would be installed at the Rigolets and Chef Menteur passes to Lake Ponchartrain, preventing 
storm-surge waters from entering the lake.  In past years, this has been dismissed as too 
expensive and impractical for similar reasons as the giant wall. 
 A levee protection upgrade is a third option.  An Army Corps of Engineers project 
manager is assessing whether to upgrade the levee protection from Morgan City to the 
Mississippi River, withstanding Category 4 and 5 hurricanes.  At present, most federal hurricane 
levees protect up to the level of a fast-moving Category 3 hurricane.  Nevertheless, as written in 
The Times-Picayune13, even though these levees may be bigger theoretically, better, the threat of 
erosion still exists.  Mother Nature is too mighty.  Water routinely laps at the base of levees.   
 A coastal restoration program has been approved, entitled Coast 2050:  Toward a 
Sustainable South Louisiana.  The intent is to restore the region to years past, and thus restoring 
natural hurricane protection.  However, even under a perfect restoration plan, this would only 
provide partial protection from hurricanes.  Large storms could still destroy the area with 
flooding, rain, wind, and tornadoes inland. 
 The Army Corps of Engineers has been a leader in flood mitigation efforts.  Several 
projects have been completed over the years have included the Bonnet Carré and Morganza 
Spillways,  the levees, as well as current projects under the Southeast Louisiana Flood Control 
Project (SELA).  SELA plans include improvement of five major drainage lines, additional 
pumping capacity, new pumping stations, drainage canal improvements, and other projects.  
However, none of these projects are infallible, and the Corps is frequently criticized.  For 
example, one of the themes running through The Control of Nature is the hypothesis that the 
Corps’ Old River Control Structure, which monitors flow into the Atchafalaya, will eventually 
fail. 14  Despite their weaknesses, the Corps’ retains the primary jurisdiction over flood control in 
south Louisiana. 
 In the wake of Tropical Storm Allison, FEMA conducted a performance analysis of flood 
mitigation projects in south Louisiana.  Selected properties within the region affected by the 
tropical storm were analyzed.  Each of these properties was subject to recently conducted flood 
mitigation projects, such as raising the ground floor elevation or floodproofing.  It was 
determined that had these projects not been completed, estimated losses would have exceeded 
$7.8 million.  This is in comparison to the cost of the mitigation projects, which was less than 
$3.6 million. 15  As a result, in this study, the mitigation projects were cost effective. 
 
2.6 Flood Forecasting and Modeling 
 
 Government authorities are relying more and more on computer models to forecast 
flooding.  One such model is being developed in Lafayette parish for the Vermilion-Teche 
watershed.  Upon calibrating and demonstrating the model’s effectiveness by developing GIS 
                                                 
13 McQuaid, John, and Mark Schleifstein. Washing Away.  New Orleans:  The Times-Picayune.  Database on-line.  
Available from http://www.nola.com/hurricane/?/washingaway/ .  Accessed 12 May 2003.  
14 McPhee, John. The Control of Nature. New York: Farrar, Straus, and Giroux, 1989.   
15 “Floodplain Management”.  Washington DC:  Federal Emergency Management Agency.  Database on-line.  
Available from http://www.fema.gov/fima/floodplain.shtm.  Accessed 15 April 2002. 
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flood maps for selected areas within the parish, the model’s potential will be evaluated to design 
and locate detention basins for on-site flood management. 
 Authorities within West Jefferson Parish also used GIS modeling.  Their model focused 
on the levee system designed to protect the area.  One of the primary objectives of the model 
showed where the levee was inadequate.  It demonstrated what could potentially happen in a 25-, 
50-, or 100-year storm.  As a result of the study, funding is sought to focus on weak areas.16 
 Advanced digital data is also available in design use.  Engineers working on the SELA 
project depended on LIDAR (Laser Imaging and Ranging) surface data.   This information 
provides the actual topography with all the features and buildings in a given area.  Additionally, 
communities like Harris County in southeast Texas are relying on LIDAR data to improve their 
flood zoning maps. 
 On the flip side, however, these new technologies are not yet considered the norm, nor 
the effectiveness fully tested.  FEMA does not yet accept LIDAR data as the sole source of data.  
LIDAR systems may not be able to gather all the data necessary to properly develop digital 
elevation models for hydraulic modeling of floodplains, digital terrain maps, and other NFIP 
products.  Data in areas such as bodies of water or dense forests may not be able to meet FEMA 
criteria. 
 Perhaps soon these new methods will become accepted.  Flood zone maps nationwide are 
simply outdated.  North Carolina has been designated the prototype for going digital.  The state 
is using several available tools to improve their floodplain mapping system.  The objective is that 
residents will benefit from accurate information, enabling property owners to make sound site 
planning and design decisions when rebuilding after flood disasters, building new structures, and 
when retrofitting existing structures.  The net result is a reduction in cost of flood losses.   
 
2.7 Hurricane and Tropical Storm Flood Models 
 
 Several models are used by agencies to predict the effects of tropical storms on areas.  
Different storm scenarios are applicable.  Variable factors include the path of the storm, the 
intensity, and the storm’s speed.  Storm flood models are discussed in the following. 
 The National Hurricane Center (NHC) uses a model known as the Sea Lake and Overland 
from Hurricanes Model (SLOSH).  Storm surge is often based on this model.  The SLOSH 
model calculates the water height over a geographical area or basin.  Calculations have been run 
for most basins prone to storm surge in the United States.  The typical SLOSH grid contains over 
500 points located on lines extending out from the basin centroid.  Distances between grid points 
range from 0.5 km at the centroid to 7.7 km in deep water at the edge of the grid.  Bathymetric 
and topographic map data is then used to determine a water depth or terrain height for each grid 
point. 
 The SLOSH model uses equations based on the Newtonian equations of motion and the 
continuity equation applied to a rotating fluid with a free surface.  They are then integrated from 
the sea floor to the surface.  The coastline acts as a physical boundary within the model domain.  
Water features such as cuts, sills, and channels, as well as vertical obstructions such as levees 
and roads can be parameterized within the model.  Astronomical tides, rainfall, river flow, and 
wind-driven waves have not been incorporated into the model. 
                                                 
16 Corbley, Kevin P. "Louisiana Parish Reduces Flood Potential." Earth Observation Magazine (February 2000).  
Database on-line.  Available from http://www.eomonline.com/Common/Archives/Feb00/corbley.htm. 
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 The SLOSH model has proven effective in defining flood-prone areas for evacuation 
planning.  Flood areas have been based on composite results from 200-300 hypothetical 
hurricanes.  These flood maps have been produced for each of the five Saffir-Simpson hurricane 
categories.17 
 Several regions throughout the United States have begun to develop local flood warning 
systems.  In conjunction with USGS, Louisiana has developed a system called Hydrowatch.  The 
system maintains a database of real-time streamflow gage data.  This data is typically recorded at 
fifteen to sixty minute intervals, and then transmitted to USGS offices every one to four hours.  
During critical events, these recording and transmission timeframes may be more frequent.  This 
information is displayed on a GIS, showing locations where streamflow compares to historical 
data for the day.  Louisiana Hydrowatch also maintains flood tracking information for both the 
Amite River and the Pearl River basins.  A graphic for these basins is available showing an 
indicator of flood stage, a bar graph of previous floods, and the NWS flood-crest forecast for 
each gage within the river basin. 18 
 Louisiana has recently elected to participate in FEMA’s HAZUS (Hazards U.S.) 
program.  HAZUS is a tool designed to help estimate losses due to natural hazards, inc luding 
earthquakes, wind damage, and flooding.  This system uses GIS technology to develop estimates 
of damage and losses that could result from a natural disaster.  By inputting data from an 
inundation map into HAZUS, the program will then output the dollar exposure at risk and the 
potential number of people affected by the flood.19 
 
2.8 Conclusions  
 
 As we have seen, south Louisiana has proven to be at high risk for flood damage.  
Because flood loss is the overall top natural disaster nationwide, Louisiana’s vulnerability is of 
special concern.  Several factors contribute to the region’s weakness including depletion of 
wetlands, low topography, and the impact of rivers. 
 Efforts have been made to alleviate the risk to south Louisiana through floodplain 
management.  Technology advances help determine where weak areas lie.  Past, present, and 
future mitigation projects help protect these weak areas. 
 Although efforts to protect south Louisiana have helped, the bottom line is, well, the 
bottom line.  To truly protect south Louisiana, funding is a driving issue.  Additionally, factors 
such as community trends and Louisiana’s changing landscape play a role.  Despite efforts to 
control the watershed environments, the residents of south Louisiana must live with flood risk.    
 
                                                 
17Jolly, Ethan.  Lower Mississippi River Forecast Center.  Slidell:   Lower Mississippi River Forecast Center.  
Database on-line.  Available from 
http://www.srh.noaa.gov/ftproot/SSD/NWPMODEL/HTML/NHCMODEL.HTM#SURGE  .  Accessed 15 
May 2003.  
18 Bedding, Scott H.  Louisiana Hydrowatch .  Baton Rouge:  United States Geological Survey, 2003.  Database on-
line.  Available from http://wwwdlabrg.er.usgs.gov/hydrowatch.htm.  Accessed 15 April 2002. 
19 “Floodplain Management”.  Washington DC:  Federal Emergency Management Agency.  Database on-line.  
Available from http://www.fema.gov/fima/floodplain.shtm.  Accessed 15 April 2002. 
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CHAPTER 3.   METHODOLOGY 
 
3.1  Introduction 
  
 Flood risk is determined by integrating the probability of flooding causing damage and 
the expected probability of flooding.  Concrete information to determine this risk is not always 
readily available, however.  Additionally, variability is wide.  It is difficult to place potential 
damage on a level field from property to property because not all properties are built equally.  As 
a result, several other factors can be considered when performing a flood risk analysis.  
Determinations from data can be made to assess flood risk.  Multiple sources of data are 
available, and the application of such is the key. 
  
3.2 Potential Damage 
 
Potential damage is determined by evaluating the vulnerability of properties within a 
region of study.  Several approaches are available to perform this task. 
One can first evaluate the statistical data of flood claims within the region.  A comparison 
of the number of flood claims within a community versus the number of households and the 
number of flood insurance policies determines the regions with the highest percentage of flood 
claims.  This information can be contoured on a map for a visual assessment. 
FEMA and flood insurance companies use flood zone maps to determine flood risk to a 
property.  Flood zone maps have been developed by FEMA using hydrologic studies of the 
watershed affecting a community.  Information available on these maps includes the flood zone 
designations for sectors of a community.  These zones are defined as follows: 
 
o A Zone – Defined as an area within the Special Flood Hazard Area (also known as 
the 100-Year Flood Zone or SFHA), which is not subject to high velocity wave 
action. 
o V Zone – Defined as an area within the SFHA, which is subject to high ve locity wave 
action. 
o X Zone – Defined as an area outside of the SFHA. 
 
Property owners that reside in Zone A or V are required to obtain flood insurance, 
provided the community participates in the NFIP and any loan for which the property is 
federally-protected.   
 Lastly, historical information of damage costs from previous floods can be used.  In the 
absence of floodproofing or other flood mitigation practices, areas with previous high levels of 
damage are likely to have significant damage with future floods of a similar magnitude.   
 
3.3 Expected Probability of Flooding   
 
 The expected probability of flooding must also be determined.  Various facets of flooding 
must be investigated, based primarily on historical data, to determine the likelihood of future 
floods within a region. 
 Stream flooding is one source.  The frequency analysis of stream flooding is evaluated. In 
this study, the graphical method of point frequency analysis was selected.  For this method, an 
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assumed probability distribution is fitted to observed data.  The data is then arranged in 
descending order, with the highest observed stream stage in a given year ranked number one; the 
lowest observed stream stage in a given year is ranked number n, where n is equal to the total 
number of observations.  This method is only acceptable for several years’ worth of observed 
data. 
 Many plotting-position formulas are available.  In this instance, the Weinbull equation 




where R is the recurrence interval, n is the total number of observations, and m is the rank of the 
data.20 
 These observed values and the recurrence interval are then plotted.  A logarithmic trend 
line is fitted through the data.  This trend line can be then used to determine the recurrence 
interval (or probability, calculated as 1/R) of the NWS flood stage, or projected to determine the 
100-year flood of a given stream.   
 Flooding can also be caused by significant rainfall events.  From previous rainfall events, 
the precipitation recorded at gages is available for study.  To determine the mean areal 
precipitation for a given area, several methods are available.  For this study, the Thiessen 
polygon method was selected.  The Thiessen method attempts to define the mean precipitation 
for the area by weighing the effects of the precipitation gages of the area.  For example, if a 
single precipitation gage is available in one-quarter of the area, its weight would be 0.25.  Each 
of these weights in a given area must total 100 percent.  The weight of each gage is multiplied by 
the observed precipitation at that particular gage.  These weighted precipitation totals are then 
added together to determine the mean areal precipitation for the area.21 This rainfall is converted 
to flooding for the area. 
 This information can be used to determine the recurrence of past flood events throughout 
the region.  Rainfall frequency atlases are available for use.  These frequency-magnitude maps 
provide anticipated precipitation totals for recurrence intervals of 1 to 100 years, and for 
durations from 30 minutes to 24 hours.  This information can be compared against the resultant 
property damage for a given storm overlaying map contours of the information.   
 Tropical weather and coastal flooding are also sources of damage- inducing floods.  The 
events and resultant damage are available from various sources.  Damage from tropical events 
can be caused by both wind and by flood, from rainfall and storm surge.  In addition, coastal 
areas can flood in the absence of a tropical event.  
 Another indication of vulnerability to coastal flooding is the high tide line.  This “high 
tide line” is the intersection of the land with the water’s surface at the maximum height possible 





All this information culminates together to give a good assessment of flood risk within a region. 
A geographic information system can overlay data from each of these sources for a visual 
                                                 
20 Singh, Vijay P., Elementary Hydrology.  Englewood Cliffs:  Prentice Hall.  1992, p.802. 







representation of high-risk regions.  Chapter 4 details this methodology further, for the specific 
region of study, as well as the data used to support this study.
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CHAPTER 4.   DATA 
 
4.1  Scope of Project 
 
The area of study includes several parishes throughout south Louisiana.  Specific parishes 
were selected based on historical recurrence of flooding in the areas.  Figure 4.1 is a map 
detailing the area. 
 
Figure 4.1.  Scope of Project 
     
 Topography and geology of the area plays a major factor.  The second lowest point in the 
United States is in New Orleans, where it dips down to eight feet below sea level.  (Death 
Valley, California, is the lowest point).  Major rivers in the southern half of the state include the 
Atchafalaya, the Mississippi, and the Sabine rivers.  Several lakes are also in the region, 
including Calcasieu Lake, Grand Lake, Lake Maurepas, White Lake, and Lake Ponchartrain.22   
                                                 
22 The Geography of Louisiana.  Wolfeboro:  NSTATE.  Database on-line.  Available from  
http://www.netstate.com/states/geography/la_geography.htm.  Accessed 21 August 2003.   
 
 16 
 Louisiana is comprised of three different geographic land areas, all of which are 
represented in the southern half of the state.  First is the East Gulf Coastal Plain, which lies to the 
east of the Mississippi River, north of Lake Ponchartrain.  This land is quite low and is primarily 
marshland near the river.  Second is the Mississippi Alluvial Plain, which stretches along the 
Mississippi River north to Arkansas and to the Gulf of Mexico in the south.  Soil content consists 
of clay and silt.  The Mississippi Delta region is the most fertile in the state.  Last is the West 
Gulf Coastal Plain, which lies west of the Mississippi Alluvial Plain.  Along the gulf, the area 
consists of barrier beaches.  Marshland lies north of the beaches, about 20 miles into the interior 
of the state.  Following this marshland is the Louisiana Prairies, represented by gently rolling 
landscape.  This extends north to Arkansas.23  Much of this geographic land area is comprised of 
wetlands.  In fact 68.6% of the study area is part of a wetland conservation area.24  The fragile 
landscape in south Louisiana helps contribute toward its vulnerability to flooding. 
 
4.2 Statistical Analysis 
 
 It was decided that in order to assess true risk for the region, a good start would be to 
determine where the highest number of flood claims originate.  To do this, statistical evaluation 
of flood claims was made.  FEMA maintains a database of loss statistics.  From January 1978 
through December 2002, 178,209 total flood claim losses have been made under the NFIP.25  A 
summary of this information can be found in Appendix A.  This information is broken down by 
city and by parish.  It is understood that the parish information does not include the cities where 
a specific number of claims has been made.  Rather, it is a collection of remaining communities 
within the parish.  It is possible to exceed 100% due to repetitive claims within a community.   
A more precise method for this analysis would be to use address matching for specific 
claims.  However, this information was deemed unavailable due to privacy act information. 
 The flood claims were then contoured on a map to determine high concentrations of flood 
claims.  The parish information was also contoured, and the number of claims was divided 
according to community population.  It is assumed that higher populated communities will tend 
to have a higher number of claims, and likewise, lower populated communities will have a lesser 
number of flood claims.  The resultant contours are shown in Figure 4.2.   
 Similarly, the number of flood claims per flood policy was also studied.  Flood insurance 
is only mandated in communities that participate in the NFIP (which is all parishes included in 
this study) for properties seeking federally insured loans and are placed in the 100-year flood 
zone, also known as Special Flood Hazard Areas (SFHAs).  This approach may be more accurate 
than eva luating the statistics per household.  Figure 4.3 shows the contour results.  However, as 
will be shown in the results section, communities that do not primarily reside within the 100-year 
flood zone may also have a high number of flood claims. 
The communities with the highest number of flood claims are summarized in Section 5.1, 
Statistical Analysis. 
 
                                                 
23 The Geography of Louisiana.  Wolfeboro:  NSTATE.  Database on-line.  Available from  
http://www.netstate.com/states/geography/la_geography.htm.  Accessed 21 August 2003.   
24 Braud, DeWitt.  Louisiana GIS CD:  A Digital Map of the State. [CD-ROM],  Version 2.0. 
25 “Floodplain Management”.  Washington DC:  Federal Emergency Management Agency.  Database on-line.  




Figure 4.2.  Contours of Flood Losses per Household Source:  FEMA. 
  
 
Figure 4.3.  Contours of Flood Losses per Policy Source:  FEMA  
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4.3 Flood Zone Mapping 
 
 For this study, an analysis of FEMA’s Q3 Flood Zone Data was used.  This data was 
created for use in a GIS and is based on FIRMs for the regions represented.  As a result, they are 
only accurate to the most current FIRM, not including any Letter of Map Revisions or 
Amendments.  The data files are consistent with mapping to a 1:24000 scale.  Additionally, the 
Q3 data does not include information, such as record inundation, as would be found on the 
printed FIRM. 
 All parishes within the scope of this study participate in the NFIP.  A listing of the 
parishes and specific communities that participate are included in Table 4.1, as well as the date 
entered into the program and the date of the current map revision.  As one can see, the flood zone 
maps in this area are as much as 28 years old.  Designation of NSFHA indicates there is no 
Special Flood Hazard Areas identified within the community. 
 
Table 4.1.  NFIP Participating Communities and Parishes 




Donaldsonville Ascension 15-May-80 15-May-80 
Gonzales Ascension 16-Aug-82 18-Aug-92 
Sorrento Ascension 1-Jun-78 28-Dec-82 
Ascension Parish 2-Sep-81 20-Jan-93 
Napoleonville Assumption 20-Jun-76 NSFHA 
Assumption Assumption 19-May-81 5-Jan-97 
Cameron Parish 4-Sep-70 4-May-92 
Baker East Baton Rouge 19-Oct-73 15-May-85 
Zachary East Baton Rouge 15-Sep-77 3-Aug-82 
East Baton Rouge Parish 2-Jul-79 17-May-93 
Jeanerette Iberia 30-Jun-76 17-Apr-79 
Loreauville Iberia 25-May-78 NSFHA 
New Iberia Iberia 22-Aug-78 13-Jul-82 
Iberia Parish 3-Jul-78 30-Jun-99 
Rosedale Ibervile 15-Feb-78 26-Feb-80 
Grosse Tete Iberville 1-Mar-78 1-Mar-78 
Maringouin Iberville 1-Sep-81 NSFHA 
Plaquemine Iberville 26-Aug-77 NSFHA 
White Castle Iberville 16-Dec-77 NSFHA 
Iberville Parish 1-Jun-78 5-Aug-91 
Grand Isle Jefferson 30-Oct-70 23-Mar-95 
Gretna Jefferson 18-Jun-71 23-Mar-95 
Harahan Jefferson 15-Jun-73 23-Mar-95 
Jean Lafitte Jefferson 1-Oct-71 23-Mar-95 
Kenner Jefferson 25-Jun-71 23-Mar-95 
Westwego Jefferson 28-Dec-76 23-Mar-95 
Jefferson Parish 1-Oct-71 23-Mar-95 
Golden Meadow LaFourche 20-Nov-70 11-Jul-75 
Lockport LaFourche 15-Aug-80 15-Aug-80 
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Table 4.1. (Continued) 




Thibodaux LaFourche 7-Feb-78 15-Dec-89 
LaFourche Parish 17-Apr-85 4-May-92 
Albany Livingston 14-Oct-83 23-Aug-01 
Denham Springs Livingston 15-Oct-81 23-Aug-01 
French 
Settlement 
Livingston 15-Oct-85 23-Aug-01 
Killian Livingston 1-Aug-87 23-Aug-01 
Livingston Livingston 15-Apr-79 23-Aug-01 
Port Vincent Livingston 16-Aug-88 23-Aug-01 
Springfield Livingston 24-Mar-98 23-Aug-01 
Walker Livingston 17-Feb-82 23-Aug-01 
Livingston Parish 30-Sep-88 23-Aug-01 
New Orleans Orleans 3-Aug-70 1-Mar-84 
Orleans Orleans 3-Aug-70 1-Mar-84 
Plaquemines Plaquemines 1-May-85 30-Sep-93 
Fordoche Point Coupee 25-May-78 NSFHA 
Livonia Point Coupee 25-May-78 NSFHA 
Morganza Point Coupee 25-May-78 NSFHA 
New Roads Point Coupee 15-Apr-80 16-Nov-95 
Pointe Coupee Parish 16-Jul-81 16-Nov-95 
St. Bernard Parish 13-Mar-70 30-Jun-99 
St. Charles Parish 2-May-83 16-Jun-92 
Gramercy St. James 24-Jan-78 24-Jan-78 
Lutcher St. James 24-Apr-79 24-Apr-79 
St. James Parish 13-Jul-82 13-Jul-82 
St. John the 
Baptist 
Parish 16-Jul-80 2-Feb-83 
Breaux Bridge St. Martin 16-Mar-88 16-Mar-88 
Henderson St. Martin 3-May-82 3-May-82 
Parks St. Martin 16-Jul-80 16-Jul-80 
St. Martinville St. Martin 16-Dec-80 16-Dec-80 
St. Martin Parish 3-May-82 19-Dec-97 
Baldwin St. Mary 15-Dec-78 15-Dec-78 
Berwick St. Mary 3-Sep-80 3-Apr-95 
Franklin St. Mary 15-Sep-78 15-Apr-92 
Morgan City St. Mary 15-Aug-78 20-May-96 
Patterson St. Mary 3-Jul-78 2-May-95 
St. Mary Parish 3-Sep-80 30-Jun-99 
Abita Springs St. Tammany 17-May-88 17-May-88 
Covington St. Tammany 19-Nov-80 19-Nov-80 
Folsom St. Tammany 6-Mar-82 16-Mar-82 
Madisonville St. Tammany 2-Dec-80 16-Mar-83 
Mandeville St. Tammany 28-Sep-79 4-Apr-83 
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Table 4.1. (Continued) 




Pearl River St. Tammany 4-May-88 4-May-88 
Slidell St. Tammany 16-Dec-80 21-Apr-99 
St. Tammany Parish 23-Apr-71 21-Apr-99 
Houma Terrebonne 19-May-81 19-May-81 
Terrebonne Parish 20-Nov-70 2-Apr-92 
Abbeville Vermilion 3-Aug-81 31-Aug-81 
Delcambre Vermilion 4-Apr-83 16-Oct-03 
Erath Vermilion 4-Apr-81 4-Feb-81 
Gueydan Vermilion 16-Dec-77 NSFHA 
Kaplan Vermilion 1-Mar-82 1-Mar-82 
Maurice Vermilion 30-Jun-76 30-Jun-76 
Vermilion Parish 15-May-85 4-May-92 
Source:  FEMA. 
 
Figure 4.4. Contours of Households Compared with Special Flood Hazard Areas Source:  
Louisiana GIS CD. 
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The flood zone Q3 data maps for each parish can be found in Appendix B.  From these 
maps, one can see which communities fall within the 100-year flood zone (denoted in green) 
versus zones outside of the SFHA.  For analysis, two schools of thought are available.  For one, 
the communities that generally fall within the 100-year flood zone are, by definition, at higher 
risk according to FEMA.  However, perhaps the communities that fall outside of the 100-year 
flood zone, and yet have a high number of flood claims as determined in the statistical data 
analysis, are at higher risk.  Because flood insurance is not mandatory for property owners in 
these communities, one is less likely to hold flood insurance and therefore may not be able to 
recover from flood loss. 
 Because damage is expected to be more likely within the 100-year zone (or Special Flood 
Hazard Area), it is worthwhile investigating the number of households that reside within these 
areas.  Figure 4.4 shows the SFHAs with a contour overlay of the number of households in the 
area of study. 
 A listing of communities by parish and whether or not the community generally falls 
inside or outside of the 100-year flood zone is listed in Section 5.2, Flood Zone Mapping.  A 
discussion of these flood zone maps and the statistical data corresponding to claims follows. 
 
4.4 Frequency Analysis of Streams  
 
 Historically, many streams and rivers, such as the Pearl and Amite rivers, in the South 
Louisiana region have been known to flood.  Several past, present, and future Corps of Engineers 
projects have been based on an attempt to maintain flood control over these streams.  Sample 
projects include the Old River Control Structure, the Bonnet Carré Spillway, and the Comite 
River Diversion.  Part of the reasoning for these projects is because many of the streams in the 
region frequently reach or exceed the National Weather Service’s flood stage. 
 In this study, the graphical method of point frequency analysis was selected.  For this 
method, an assumed probability distribution is fitted to observed data.  The data in this scenario 
is measured stream stages, available online from either the USACE or from USGS, depending on 
the stream.  The data and resultant graphs are available in Appendix C.  A summary of this 
information is included in Table 4.2.  Note that the data used was based strictly on stream stage 
data, without influence from levees or other flood protection improvements. 
 
4.5 Significant Rainfall Events 
  
 A majority of the flood events in South Louisiana has been the direct result of significant 
rainfall.  These rainfall events may be in conjunction with tropical weather, or just simply 
intensive rainfall.  Additionally, many of these rainfall events have not resulted in a 100-year 
flood for the region, and yet property damages have occurred. 
 Flood damage totals (in dollars) per rainfall event per Louisiana parish are available from 
NCDC.    However, this information is nonspecific regarding the intensity of the rainfall event.  
In other words, was the culprit a 10-year or 100-year rainfall event?  This information is needed 
to compare one storm against the other in affected parishes to assess which areas are most 
vulnerable to rainfall events. 
 A listing of active and discontinued precipitation gages is available online from NCDC.  
For this study, only active precipitation gages were used.  Daily precipitation data for each gage 
can also be obtained from NCDC. 
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 Table 4.2.  Summary of 100-Year Flood Plots for Selected Streams in South Louisiana 




Amite River at Denham Springs (^) y = 4.8403Ln(x) + 26.452 48.7 
Amite River at Port Vincent (^) y = 3.1928Ln(x) + 4.7782 19.5 
Atchafalaya River at Butte La Rose (^) y = 3.6182Ln(x) + 16.849 33.5 
Atchafalaya River at Morgan City (^) y = 1.6002Ln(x) + 3.4582 10.8 
Bogue Chitto at Bush (*) y = 3.7128Ln(x) + 5.9613 23.1 
Comite River at Comite (*) y = 8.4665Ln(x) + 7.4795 46.5 
Mississippi River at Baton Rouge (^) y = 5.1645Ln(x) + 29.646 53.4 
Mississippi River at Donaldsonville  (^) y = 4.1029Ln(x) + 21.613 40.5 
Mississippi River at New Orleans (^) y = 2.3255Ln(x) + 12.691 23.4 
Mississippi River at Reserve (^) y = 2.9415Ln(x) + 16.858 30.4 
Natalbany River at  Baptist (*)  y = 4.5262Ln(x) + 5.4592 26.3 
Pearl River at Pearl (*) y = 1.6742Ln(x) + 14.706 22.4 
Tickfaw River at Holden (*) y = 5.5588Ln(x) + 5.2863 30.9 
Vermilion River at Lafayette (^) y = 1.5554Ln(x) + 11.204 18.3 
Sources:  (*) USGS, (^) USACE 
  
The total rainfall for each damage-causing event was first obtained.  In some cases, the 
damage data focuses on a particular area within the parish, where only one precipitation gage 
may be applicable.  However, in many cases, the entire parish was affected by the rainfall event.  
For these areas, the mean areal precipitation must be determined.  To do this, the Thiessen 
polygon method was selected in this study. 
 Data for the rainfall events is available in Appendix D.  This data is inclusive of maps 
designating locations of precipitation gages, the precipitation data for each significant rainfall 
event and the mean areal precipitation. In cases where only a portion of the parish was affected, 
only the applicable precipitation gages were used. 
 This information can be used to determine the recurrence of past flood events throughout 
the region.  Two rainfall frequency atlases were used for reference:  the National Weather 
Bureau’s Technical Paper Number 4026 and the Southern Regional Climate Center’s Rainfall 
Frequency/Magnitude Atlas for the South-Central United States.27  In general, it is assumed that 
rainfall events with a higher frequency (a 5-year storm versus a 10-year storm) that result in 
more damage are considered to occur in an area with more risk.   
 Table 4.3 is a listing of the rainfall events over the last ten years that have caused damage 
in South Louisiana.  Included in this table is the areal total rainfall per event, as well as the data 
from the nearest precipitation gage to define the event recurrence.  Finally, the resultant damage 
from the storm is included, determined by the NCDC and the Flood Damage in the U.S. website.  
 Map contours can be developed comparing locations of rainfall with varying recurrence 
                                                 
26 Hershfield, David M.  Technical Paper No. 40: Rainfall Frequency Atlas of the United States.  Washington D.C.:  
U.S. Government Printing Office, 1963. 
27 Faiers, Gregory E., Barry D. Keim, and Robert A. Muller.  Rainfall Frequency/Magnitude Atlas for the South-
Central United States.  Baton Rouge:  Southern Regional Climate Center, 1997. 
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intervals and resultant damage within the region.  These map contours are superimposed upon 
one another.  These results are found in Section 5.4.  
 
4.6 Tropical Weather and Coastal Flooding 
 
 Coastal and wave information is in the process of being upgraded at this time through 
WAVCIS.  WAVCIS stands for Wave-Current Information System for Coastal Louisiana.  At 
present, six stations are currently in use in the Gulf of Mexico, off Louisiana’s coast. 
 Damage resulting from both tropical weather and from coastal flooding is available from 
NCDC.  These totals are available in Sections 5.5 and 5.6.  This information is compared against 
the spring tide and mean tide from a nearby tidal gage, as available from NOAA. 
 Another indication of vulnerability to coastal flooding is the high tide line.  A map of 
these results, as well as the communities impacted by this line, is shown in the Section 5.6.  This 
“high tide line” is the intersection of the land with the water’s surface at the maximum height 
possible by a rising tide.  This can be determined by debris deposits, vegetation lines, or from 




These multiple determination factors are then combined to determine the high and 
moderate risk communities in south Louisiana.  A comparison of results, as well as additional 
factors, is also discussed throughout the results sections. 
                                                 
28 Addison, James D.  New Orleans District.  New Orleans:  U.S. Army Corps of Engineers, 2003.  Database on-




Table 4.3.  Recent Rainfall Events in South Louisiana Resulting in Damage 









   Property Damage  
East Baton Rouge Parish 20-Jan-93 8.98" 6" / 24 hrs 2-Year  $                500,000  
LaFourche Parish (South) 12-Apr-94 2.86" 5" / 24 hrs 2-Year  $                    3,000  
Terrebonne Parish (North) 12-Apr-94 4.35" 4" / 24 hrs 1-Year  $                    3,000  
Jefferson Parish 9-May-94 1.16" 4" / 1 hr 100-Year  $                318,000  
Orleans Parish (New Orleans) 9-May-94 7.45" 4" / 1 hr 100-Year  $                318,000  
LaFourche Parish (Thibodaux) 29-May-94 3.55" 3" / 24 hrs 1-Year  $                  32,000  
Assumption Parish 8-May-95 6.91" 2" / 3 hrs 1-Year  $                155,000  
Jefferson Parish 8-May-95 5.78" 13" / 24 hrs 100-Year  $           24,120,000  
LaFourche Parish 8-May-95 5.42" 10" / 24 hrs 25-Year  $             1,895,000  
Orleans Parish  8-May-95 8.51" 12" / 24 hrs 50-Year  $           41,485,000  
St. Charles Parish 8-May-95 10.56" 5" / 24 hrs 2-Year  $                  44,794  
St. James Parish 8-May-95 9.32" 6" / 24 hrs 2-Year  $                689,000  
St. John the Baptist Parish 8-May-95 11.37" 7" / 24 hrs 5-Year  $             2,412,000  
St. Tammany Parish 8-May-95 16.33" 7" / 3 hrs 25-Year  $           94,757,000  
Terrebonne Parish 8-May-95 2.30" 1" / 24 hrs 1-Year  $             1,723,000  
Iberville Parish (Plaquemine) 2-Nov-95 6.54" 7" / 24 hrs 5-Year  $                  20,000  
Iberia Parish (Coteau) 18-Dec-95 8.30" 7" / 24 hrs 5-Year  $                    5,000  
St. Martin Parish (Cecilia) 18-Dec-95 7.98" 7" / 24 hrs 5-Year  $                    5,000  
St. Mary Parish (Morgan City) 9-Jul-96 3.93" 2" / 2 hrs 1-Year  $                  10,000  
St. Tammany Parish (Slidell) 10-Aug-96 4.33" 1.7" / 1 hr 1-Year  $                  20,000  
East Baton Rouge Parish (Baton 
Rouge) 
25-Oct-96 8.12" 4" / 24 hrs 1-Year  $                  16,000  
Iberia Parish (New Iberia) 25-Oct-96 9.34" 5" / 24 hrs 2-Year  $                    8,000  
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Table 4.3. (Continued) 









   Property Damage  
St. Martin Parish (Breaux Bridge) 25-Oct-96 10.20" 7" / 24 hrs 5-Year  $                  10,000  
St. Mary (Morgan City) 29-Dec-96 1.19" 3" / 3 hrs 2-Year  $                  75,000  
St. Martin Parish 5-Apr-97 2.01" 1" / 2 hrs 1-Year  $                    2,000  
St. Mary Parish 5-Apr-97 1.42" 1" / 2 hrs 1-Year  $                  28,000  
Assumption Parish (Labadieville) 11-Apr-97 6.18" 2.30" / 3 hrs 1-Year  $                    8,000  
St. Mary (Morgan City) 11-Apr-97 6.03" 4.5" / 3 hrs 5-Year  $                  10,000  
Vermilion Parish 26-Apr-97 7.54" 5" / 24 hrs 2-Year  $                    8,000  
Iberia Parish (New Iberia) 27-Apr-97 6.85" 2" / 24 hrs 1-Year  $                  24,000  
Iberville Parish (Plaquemine & White 
Castle) 
27-Apr-97 3.08" 3.5" / 24 hrs 1-Year  $                  16,000  
Pointe Coupee (New Roads) 27-Apr-97 4.95" 4.5" / 24 hrs 1-Year  $                  16,000  
St. Bernard Parish (Arabi) 19-May-97 5.14" 5" / 24 hrs 1-Year  $                  10,000  
Iberia Parish (New Iberia) 25-May-97 5.05" 3" / 24 hrs 1-Year  $                  12,000  
St. Mary Parish (Franklin) 10-Jun-97 2.70" 2" / 24 hrs 1-Year  $                  10,000  
Ascension Parish (Gonzales) 17-Jun-97 6.64" 2.40" / 3 hrs 1-Year  $                  16,000  
East Baton Rouge Parish (Baton 
Rouge) 
17-Jun-97 4.83" 7.5" / 24 hrs 5-Year  $                  24,000  
Iberia Parish (Loreauville) 17-Jun-97 6.87" 6" / 3 hrs 10-Year  $                  12,000  
Iberville Parish (Plaquemine & White 
Castle) 
17-Jun-97 7.21" 10" / 24 hrs 50-Year  $                121,000  
LaFourche Parish (Thibodaux) 17-Jun-97 5.98" 5" / 24 hrs 2-Year  $                  32,000  
St. Martin Parish (St. Martinville) 17-Jun-97 6.90" 3.4" / 1 hr 10-Year  $                    5,000  
St. Mary Parish (Franklin) 17-Jun-97 7.78" 3.4" / 1 hr 10-Year  $                100,000  
Vermilion Parish (Delcambre) 17-Jun-97 3.85" 5" / 24 hrs 1-Year  $                    4,000  
LaFourche Parish (Thibodaux) 30-Jun-97 2.16" 1.5" / 24 hrs 1-Year  $                    8,000  
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   Property Damage  
Iberia Parish (New Iberia) 13-Jul-97 1.77" 1" / 2 hrs 1-Year  $                  10,000  
East Baton Rouge Parish 5-Jan-98 4.50" 4" / 24 hrs 1-Year  $                    7,000  
Iberia Parish 5-Jan-98 4.60" 3.5" / 24 hrs 1-Year  $                  11,000  
Jefferson Parish (North) 5-Jan-98 9.78" 2.5" / 3 hrs 1-Year  $                139,000  
St. Bernard Parish 5-Jan-98 4.14" 6" / 24 hrs 2-Year  $                  70,000  
St. Charles Parish 5-Jan-98 7.79" 4" / 24 hrs 1-Year  $                    7,000  
St. James Parish 5-Jan-98 7.39" 3" / 24 hrs 1-Year  $                  10,000  
St. Mary Parish (Franklin) 5-Jan-98 8.60" 3.5" / 24 hrs 1-Year  $                  80,000  
St. Tammany Parish 5-Jan-98 8.80" 6" / 24 hrs 2-Year  $                100,000  
Terrebonne Parish 5-Jan-98 6.36" 3" / 3 hrs 2-Year  $                    7,000  
Vermilion Parish (Vermilion) 5-Jan-98 5.99" 6" / 24 hrs 2-Year  $                  22,000  
East Baton Rouge Parish 12-Jan-98 5.15" 4" / 24 hrs 1-Year  $                  28,000  
St. Tammany Parish (Covington) 12-Jan-98 6.12" 2" / 2 hrs 1-Year  $                  10,000  
Vermilion Parish (Maurice) 12-Jan-98 3.05" 1.5" / 24 hrs 1-Year  $                  20,000  
St. Tammany Parish (Mandeville) 7-Mar-98 6.01" 6" / 24 hrs 2-Year  $                  10,000  
Cameron Parish 29-Apr-98 3.86" 4" / 3 hrs 5-Year  $                  42,000  
Cameron Parish (Grand Lake) 11-Sep-98 15.76" 7" / 24 hrs 5-Year  $                100,000  
St. Martin Parish (Cecilia) 7-Jan-99 2.03" 2" / 24 hrs 1-Year  $                  50,000  
St. Martin Parish (St. Martinville) 11-Mar-99 1.49" 1.5" / 24 hrs 1-Year  $                  25,000  
Vermilion Parish 11-Mar-99 7.00" 7" / 24 hrs 5-Year  $                100,000  
Iberia Parish (Loreauville) 26-Jun-99 9.78" 3" / 24 hrs 1-Year  $                    5,000  
LaFourche Parish (North) 26-Jun-99 7.08" 11" / 24 hrs 50-Year  $                100,000  
St. Charles Parish 26-Jun-99 4.84" 3" / 24 hrs 1-Year  $                100,000  
St. James Parish 26-Jun-99 8.65" 6" / 24 hrs 2-Year  $                100,000  
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   Property Damage  
St. John the Baptist Parish 26-Jun-99 7.84" 6.5" / 24 hrs 2-Year  $                  15,000  
St. Martin Parish (St. Martinville) 26-Jun-99 9.78" 9" / 24 hrs 25-Year  $                  15,000  
Terrebonne Parish (North) 26-Jun-99 3.22" 1" / 3 hrs 1-Year  $                100,000  
Iberia Parish (New Iberia) 17-Jul-99 1.19" 1" / 1 hr 1-Year  $                    5,000  
Iberia Parish (Loreauville) 24-Jul-99 4.50" 1.5" / 24 hrs 1-Year  $                    2,000  
St. Mary Parish (Morgan City) 9-Oct-99 8.02" 4" / 2 hrs 10-Year  $                    5,000  
LaFourche Parish (Lockport) 6-Oct-00 4.83" 4" / 24 hrs 1-Year  $                  30,000  
Iberia Parish (New Iberia) 31-May-01 7.02" 7" / 24 hrs 5-Year  $                  50,000  
St. Martin Parish (St. Martinville) 31-May-01 7.02" 7" / 24 hrs 5-Year  $                    5,000  
Ascension Parish 6-Jun-01 22.41" 9" / 24 hrs 25-Year  $             1,800,000  
Assumption Parish 6-Jun-01 18.43" 7" / 24 hrs 5-Year  $                700,000  
East Baton Rouge Parish 6-Jun-01 19.24" 8.5" / 24 hrs 10-Year  $           59,000,000  
Iberia Parish (Jefferson Island) 6-Jun-01 20.96" 3" / 24 hrs 1-Year  $           11,000,000  
Iberville Parish 6-Jun-01 16.66" 9" / 24 hrs 25-Year  $             1,200,000  
Jefferson Parish (East Bank) 6-Jun-01 21.42" 6" / 24 hrs 2-Year  $                180,000  
LaFourche Parish (North) 6-Jun-01 17.50" 15" / 24 hrs 100-Year  $           18,000,000  
Livingston Parish 6-Jun-01 20.78" 9" / 24 hrs 25-Year  $             1,900,000  
Orleans Parish (Algiers) 6-Jun-01 17.08" 4" / 24 hrs 1-Year  $                520,000  
St. Bernard Parish 6-Jun-01 8.40" 6.5" / 24 hrs 2-Year  $             1,800,000  
St. Charles Parish 6-Jun-01 14.79" 8" / 24 hrs 10-Year  $                700,000  
St. James Parish 6-Jun-01 20.67" 9" / 24 hrs 25-Year  $                520,000  
St. John the Baptist Parish 6-Jun-01 20.95" 7" / 24 hrs 5-Year  $                700,000  
St. Martin Parish 6-Jun-01 16.36" 6" / 24 hrs 2-Year  $                520,000  
St. Mary Parish 6-Jun-01 17.92" 5" / 6 hrs 5-Year  $                520,000  
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   Property Damage  
St. Tammany Parish 6-Jun-01 20.54" 6" / 24 hrs 2-Year  $             1,800,000  
Terrebonne Parish (North) 6-Jun-01 17.46" 8" / 24 hrs 10-Year  $             6,000,000  
Vermilion Parish (Erath) 6-Jun-01 13.60" 5" / 24 hrs 2-Year  $             3,000,000  
Jefferson Parish (Metairie) 8-Aug-01 7.58" 1.70" / 3 hrs 1-Year  $                    5,000  
Iberia Parish 8-Apr-02 3.47" 4" / 24 hrs 1-Year  $                  25,000  
Vermilion Parish 8-Apr-02 5.20" 6" / 24 hrs 2-Year  $                  25,000  
St. Tammany Parish 5-Aug-02 2.95" 2.6" / 1 hr 2-Year  $                  50,000  
Cameron Parish 15-Aug-02 5.79" 4.5" / 24 hrs 1-Year  $                  20,000  
Vermilion Parish 3-Oct-02 4.05" 3" / 3 hrs 2-Year  $                  10,000  
Cameron Parish 29-Oct-02 5.91" 6" / 24 hrs 2-Year  $                  50,000  
Iberia Parish (New Iberia) 29-Oct-02 3.13" 2" / 24 hrs 1-Year  $                  25,000  




CHAPTER 5.  RESULTS AND CONCLUSIONS 
 
5.1 Statistical Analysis 
 
 An analysis of flood claim statistics compiled from 1978 through 2002 was first 
performed.  These results were contoured on map to graphically display areas with high 
concentration of flood claims.  A statistical analysis was also performed. 
 Figure 5.1 is a display of the number of flood losses per household (shown in orange), 
and the number of flood claims per policy (shown in green), for the parishes under this study.  A 
linear trendline is also shown for each data set.  Table 5.1 is a listing of which parishes fall above 
these trendlines.  The mean number of flood losses per household is 0.1117, and the sample 
standard deviation is 0.087.  The mean and standard deviation of flood losses per policy are  







































Figure 5.1.  Number of Flood Losses Per Household and Per Policy 
 
More specifically, are the communities that fall within these parishes.  Tables 5.2 and 5.3 
include the communities with the highest percentages of flood claim losses.  Following, is Figure 




Figure 5.2.  Contours Showing Highest Flood Loss Rates in South Louisiana 
Table 5.1. Parishes with Above Average Flood Losses 
Parishes with Above Average 
Flood Losses per Household 
Losses per 
Household 
Parishes with Above 




Jefferson 0.289 Pointe Coupee 2.275 
Pointe Coupee 0.245 Orleans 0.555 
St. Bernard 0.234 Terrebonne 0.548 
Orleans 0.217 Iberville 0.545 
St. Charles 0.203 Livingston 0.525 
Livingston 0.196 Jefferson 0.501 
Terrebonne 0.163 St. Martin 0.489 
Cameron 0.133 Cameron 0.487 
LaFourche 0.129 - - 
 
  
Again, this data is based on actual flood claims that have been made under the NFIP.  
Flood insurance is only mandatory if a property owner obtains a federally- insured loan for the 
property and resides in the 100-year flood risk zone.  It is optional for those properties outside 
the high risk zone.  Therefore, this data is only accurate for those that actually possess flood 
insurance.  It does not include those uninsured properties that may have received federal 
assistance in the wake of a disaster declaration. 
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5.2 Flood Zone Mapping 
 
 The official assessment of risk is through flood zone maps, as available from FEMA.  
Flood zone maps for each parish are available in Appendix B.  These maps are derived from 
FEMA’s Q3 data and are a simplified version of the actual map.  In this instance, only the 
Special Flood Hazard Areas (SFHAs) are shown, colored in green.  Again, these SFHAs are 
determined as what is known as the 100-year flood zone, or one percent annual risk.  They can 
be also designated as Flood Zone A.   
 Other flood zones in the south Louisiana region are Flood Zone X and Flood Zone X500.  
These are both considered low risk areas and have generally the same meaning, except Zone 
X500 is designated as the 500-year flood zone, or 0.2 percent annual risk.  Table 5.4 shows the 
breakdown by area for each flood zone in each parish. 
As discussed in the Methodology Section, communities at flood risk can be perceived in 
two ways.  For one, communities located primarily within the 100-year flood zone are, by 
definition, at higher risk.  However, communities that lie outside of this 100-year flood zone, and 
yet have a high number of flood claims could be considered at higher risk, due to the non-
mandatory insurance policy.  A listing of the communities with the highest number of flood 
claims (per policy and per household) and whether they fall generally inside or outside of the 
100-year flood zone follows in Table 5.5. 
Surprising is the number of communities with a high number of flood claims, where the 
community lies primarily outside of the 100-year flood zone, where flood insurance is 
mandatory.  Some of these communities are borderline, where the community partly lies within 
the 100-year zone, and partly outside.  However, communities such as Napoleonville or New  
Roads very clearly lie outside the 100-year zone.  A point to keep in mind is that the difference 
between the inside and outside of the 100-year zones is merely a line on a map.  Results such as 
this support why a quarter of flood claims nationwide are outside the 100-year flood zone.  
Additionally, if a property’s base flood elevation is lower than that of the nearest SFHA, the risk 
is potentially greater than what the flood zone map indicates. 
Table 5.2. Upper 5th Percentile of Flood Losses per Household 






St. Bernard Violet (*) 767 2868 0.267 
St. Bernard Meraux (*) 812 3037 0.267 
St. Bernard Arabi (*) 978 3657 0.267 
St. Bernard Poydras (*) 393 1471 0.267 
St. Bernard Chalmette (*) 3311 12,380 0.267 
Pointe Coupee Livonia (*) 112 376 0.298 
Jefferson Harahan 1277 4054 0.315 
Jefferson Gretna 2909 7987 0.364 
St. Tammany Slidell 3422 9087 0.377 
Livingston Denham Springs 1366 3166 0.431 
Livingston Port Vincent 146 206 0.709 
Jefferson Grand Isle 2059 1976 1.042 
Source: FEMA (* Denotes estimated number of losses based on parish population and losses) 
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Table 5.3.  Upper 10th Percentile of Flood Losses per Insurance Policy 






Jefferson Westwego 930 1033 0.900 
Livingston French Settlement 66 73 0.904 
Jefferson Gretna 2909 2795 1.041 
Livingston Killian 89 78 1.141 
Vermilion Maurice 14 11 1.273 
Livingston Port Vincent 146 93 1.570 
Jefferson Grand Isle 2059 1076 1.914 
Pointe Coupee New Roads 89 34 2.618 
Assumption Napoleonville 5 1 5.000 
Cameron Hackberry (*) 774 26 5.495 
Cameron Cameron (*) 809 22 6.788 
Pointe Coupee Fordoche 8 1 8.000 
Pointe Coupee Morganza 39 4 9.750 
Source: FEMA (* Denotes estimated number of losses and policies based on percentage of 
parish population) 
  
5.3 Streamflow Flood Stage 
 
 The calculated 100-Year Flood is compared to the Official Flood Stage, as determined by 
the National Weather Service.  These flood stages are determined according to river 
navigational, recreational, and industrial use.  Rivers such as the Atchafalaya River at Morgan 
City have a low flood stage due to the treacherous navigation around bends.  Metropolitan areas 
such as Baton Rouge and New Orleans are protected by the levee system.  Therefore, the flood 
stage is a reflection of the impact to the river side of the levee.  To affect residential areas in 
these metropolitan areas, the river stage would need to be higher than the NWS flood stage.  A 
summary of the results as compared to the NWS Official Flood Stage is in Table 5.6. 
 In all cases studied here, no streams have reached the 100-year Flood Stage.  However, 
two of these rivers (Pearl and Vermilion) have a 100 percent chance of reaching the National 
Weather Service’s flood stage at least once in a given year.  Additionally, in recent history, 
damage has resulted from high stream stages.  
 The National Climatic Data Center has listed only two recent streamflow flood events 
where property damage resulted.  Table 5.7 is a summary of these flooding events with damage 
in southern Louisiana. 
As described in the Literature Review, Section 2.3, several other flood events along the 
streams of south Louisiana have occurred in recent history.  Actions have been taken to prevent 





Table 5.4. Areal Percentage of Flood Zone Classification by Parish 
Parish % Zone A % Zone X % Zone X500 
Ascension 54% 44% 1% 
Assumption 69% 31% 0% 
Cameron 98% 2% 0% 
East Baton Rouge 43% 54% 3% 
Iberia 76% 24% 0% 
Iberville 78% 21% 1% 
Jefferson 92% 0% 8% 
LaFourche 93% 5% 2% 
Livingston 69% 30% 1% 
Orleans 85% 0% 15% 
Plaquemines 98% 0% 2% 
Pointe Coupee 69% 31% 0% 
St Bernard 98% 0% 2% 
St Charles 87% 0% 13% 
St James 61% 39% 0% 
St John 87% 0% 13% 
St Martin 81% 18% 0% 
St Mary 88% 8% 4% 
St Tammany 51% 46% 2% 
Terrebonne 96% 3% 0% 
Vermilion 76% 15% 9% 
Source:  Louisiana GIS CD 
 
5.4 Major Rainfall Events and Property Damage 
 
 The majority of flood claims to FEMA by South Louisiana property owners have been 
the result of significant rainfall events, whether related to tropical weather or otherwise.  Many 
of these storms have been less than the 100-Year Flood, as calculated in the methodology 
section.   
As can be seen, several rainfall events with a low recurrence interval have resulted in 
significant property damage.  This is because the rainfall frequency atlases used include only the 
amount of rainfall in a given period, twenty-four hours, or less.  Conditions such as runoff and 
antecedent moisture conditions are not accounted for.  Therefore, events such as Tropical Storm 
Allison (June 6-11, 2001) may have a recurrence interval of ten years when the rain that occurred 
within a twenty-four hour period is evaluated on its own.  However, because this rainfall 
occurred over several days, which resulted in a saturated soil condition, this event may have 
resulted in a 100-year flood. 
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Table 5.5.  Flood Zone Designation for Communities with High Number of Flood Claims 
Parish Community Name Inside        
100-Year         
Flood Zone 
Outside      
100-Year 
Flood Zone 
St. Bernard Arabi X  
Cameron Cameron X  
St. Bernard Chalmette X  
Livingston Denham Springs X  
Pointe Coupee Fordoche  X 
Jefferson Grand Isle X  
Jefferson Gretna  X 
Cameron Hackberry X  
Jefferson Harahan  X 
Livingston Killian  X 
Pointe Coupee Livonia  X 
Vermilion Maurice  X 
Pointe Coupee Morganza  X 
Assumption Napoleonville  X 
Pointe Coupee New Roads  X 
Livingston Port Vincent X  
St. Bernard Poydras X  
St. Tammany Slidell X  
Source:  FEMA and Louisiana GIS CD 
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Table 5.6.  Comparison of 100-Year Flood Level and NWS Flood Stage of Selected Streams in 
South Louisiana 







Stage in a Given 
Year 
Amite River at Denham 
Springs 
Livingston 48.7 29.0 59% 
Amite River at Port Vincent Ascension 19.5 8.0 36% 
Atchafalaya River at Butte La 
Rose 
St. Martin 33.5 25.0 11% 
Atchafalaya River at Morgan 
City 
St. Mary 10.8 4.0 71% 
Bogue Chitto at Bush St. Tammany 23.1 11.0 26% 
Comite River at Comite East Baton 
Rouge 
46.5 20.0 23% 




53.4 35.0 35% 
Mississippi River at 
Donaldsonville 
Ascension 40.5 27.0 27% 
Mississippi River at New 
Orleans 
Orleans 23.4 17.0 (20.0*) 16% (4.3%*) 
Mississippi River at Reserve St. John the 
Baptist 
30.4 22.0 17% 
Natalbany River at Baptist Livingston 26.3 16.0 10% 
Pearl River at Pearl St. Tammany 22.4 14.0 100% 
Tickfaw River at Holden Livingston 30.9 15.0 17% 
Vermilion River at Lafayette Vermilion 18.3 10.0 100% 





Table 5.7.  Stream Flooding in South Louisiana 
Stream Location Date Peak Stage 
(ft) 
Recurrence Damage 
Vermilion Parish  Abbeville and 
Maurice 
19-Dec-95 14.14 7-Year  $  15,000  
Mississippi River Point Coupee 
Parish to St. 
James Parish 
1-Apr-97 43.64 (at 
Baton Rouge) 
15-Year  $693,000  





Figure 5.3.  Rainfall versus Property Damage for May 8, 1995 Event  Source:  NCDC 
  
The May 1995 flood, shown in Figure 5.3, was devastating for Orleans, Jefferson, and St. 
Tammany Parishes.  The storm exceeded the 100-Year rainfall threshold for some areas.  
Significant damage resulted.  However, interestingly, the storm was classified as a 25-Year event 
in St. Tammany Parish, and yet the highest amount of property damage per household was 
reached, totaling over $1,200 per household.  Four deaths in Orleans Parish, and one injury in 
Jefferson Parish also occurred due to drowning.  This event also resulted in the largest property 
damage per household in Jefferson and Orleans Parishes within the last decade, which is directly 
related to the recurrence interval of the storm. 
Rainfall totals and resultant property damage were widespread for the January 1998 
rainfall event, shown in Figure 5.4.  However, although damage was less than $1 per household 
in most cases, the rainfall event only had a 2-year or less recurrence interval.  St. Bernard Parish 
had the most damage per household, equaling about $2.60 per household; whereas Jefferson 
Parish had the most damage overall totaling $139,000. 
The rainfall event of June 26, 1999, shown in Figure 5.5, also had a low recurrence 
interval, with the exception of LaFourche Parish, where the 11-inch rainfall resulted in a 50-year 
event.  Interestingly, however, LaFourche Parish experienced a higher level of property damage 
per household for the May 1995 event, which was a 25-year rainfall in the area.  Otherwise, 
South Louisiana experienced widespread damage overall, despite the generally low recurrence 




Figure 5.4.  Rainfall versus Property Damage for January 5, 1998 Event  Source:  NCDC 
  
Tropical Storm Allison, shown in Figure 5.6, affected South Louisiana in June 2001.  
Significant damage resulted.  LaFourche Parish experienced a 100-year event with the 24-hour 
rainfall of 15 inches.  In fact, due to the antecedent moisture conditions, the area likely had 
greater than a 100-year flood.  Likewise, because the steady rainfall lasted several days, other 
areas had significant flooding as well, even if the rainfall over a 24-hour period was considered 
to be of a lower recurrence interval.  Property damage was significant, especially in the Greater 
Baton Rouge area.  LaFourche Parish experienced the greatest property damage per household, 
over $500 per household.  A contributing factor to the significant flooding was due to swollen 
streams. 
 
5.5 Tropical Storms and Hurricanes 
 
 Because of south Louisiana’s low topography, it has always been vulnerable to tropical 
weather.  We have seen the impacts on the region due to rainfall.  Combined with storm surge, 
the results can be devastating.  Tropical impacts on south Louisiana are becoming more and 
more of a concern, largely due to the disappearing coastline.  Barrier islands and marshland once 
present, acting as a guard against storm surge, are now becoming extinct.  Despite efforts to slow 









Figure 5.6.  Rainfall versus Property Damage for June 6-11, 2001 Event  Source:  NCDC 
   
 Several hurricane models exist showing which scenarios would be most destructive to 
south Louisiana.  The Louisiana Water Resources Institute has demonstrated that a slow moving 
Category 4 storm, originating from the southwest, would be the worst scenario for New Orleans.  
A graphic shows that nearly all of Terrebonne, LaFourche, Plaquemines, Jefferson and St. 
Bernard Parishes would be under up to 14 feet of flood water.  Portions of St. James the Baptist, 
St. James, St. Tammany, Ascension, St. Mary, St. Martin, and Assumption would also 
experience flooding.29   Because New Orleans has not been directly hit by a hurricane since 
Betsy (1965), and several mitigation projects have been performed since then, it is unclear 
whether or not a similar storm to Betsy would have the same impact. 
 Areas that have shown most at risk for hurricane damage are lesser developed areas.  This 
is largely due to finances and priority of mitigation projects.  Past projects have focused on 
protecting the metropolitan areas of south Louisiana, such as New Orleans and Baton Rouge.  
Levees and flood walls help protect these areas.  However, low lying coastal areas in other 
regions of the state have been the most vulnerable in recent years.  Additionally, many property 
                                                 
29 Pardue, John.  Louisiana Water Resources Research Institute.  Baton Rouge:  Louisiana Water 
Resources Research Institute, 2002.  Database on-line.  Available from 
http://www.lwrri.lsu.edu/index.htm.  Accessed 24 February 2003. 
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owners in these areas tend to have lesser incomes, and therefore less means to floodproof their 
homes.  
 Hurricane Andrew (1992) is considered to be a turning point in modern tropical weather 
analysis.  After devastating South Florida, Andrew once again made landfall in Louisiana.  
Although the storm came ashore in a sparsely populated area, about $ million in damages 
resulted.  The storm surge reached nearly 9 feet in Terrebonne Bay, and the winds gusted 173 
mph in St. Mary Parish.  The storm also made a severe impact on the coastal areas and barrier 
islands the state is dependent on for hurricane protection.  Seven people died and 64 people were 
injured in South Louisiana.  Damage costs in Louisiana are estimated at $1 billion. 30  
 Hurricane Opal (1995) passed Louisiana enroute to the Florida Panhandle, where it made 
landfall.  In doing so, significant damage along coastal areas resulted from high tides.  Only 
Plaquemines Parish was impacted by wind damage. 
 A Category 1 storm, Hurricane Danny (1997), also generated high tides.  Most damage 
occurred in Grand Isle, located in Jefferson Parish, and in lower Plaquemines Parish.  The storm 
surge exceeded five feet at Grand Isle.  About ten inches of rainfall also caused localized 
flooding. 
 Tropical Storm Charley (1998) caused significant beach erosion in Cameron Parish.  
Flooding from the storm was minimal.  Rainfall was between two and four inches in the area, 
Dopplar Radar showed that more rainfall occurred over the Gulf of Mexico. 
 Two weeks after Tropical Storm Charley, Hurricane Earl impacted Southwest Louisiana.  
More beach erosion occurred.  Minimal property damage resulted from high tides.  The greatest 
impact of the storm was due to lost revenue for commercial fishermen and offshore oil. 
 Soon after Tropical Storm Charley and Hurricane Earl, Tropical Storm Frances hit 
Louisiana, and was considered the worst storm of the three.  Severe flooding and tornadoes 
impacted Southwest Louisiana.  Cameron Parish alone had over ten million dollars in damages.  
Tidal and flash flooding was a major impact in Southeast Louisiana.  Businesses along the 
Harvey Canal, in Jefferson Parish, were flooded, and the levee was nearly overtopped.  Street 
flooding was also significant. 
 Storm surge was the greatest impact in Southeast Louisiana from Hurricane Georges 
(1998).  Many areas outside of the hurricane protection levees were flooded.  Damages also 
resulted from downed trees and minor wind damage. 
 Tropical Storm Allison (2001) was a major flooding event for Louisiana.  Allison 
resulted in the highest rainfall event attributed to a tropical storm in history.  Because this was 
such a significant rainfall event, with virtually no wind damage, this event was included in 
Section 5.4. 
 Tropical Storm Bertha (2002) caused minor impacts.  Localized flooding resulted.  
Additionally, some small streams reached flood stage in St. Tammany Parish. 
 Storm surge and rainfall were the greatest impacts from Tropical Storm Isidore (2002).  
In addition, one death and two injuries resulted from rip currents off the LaFourche Parish 
shoreline.  Drainage systems were overwhelmed from the rainfall.  A tornado also occurred in 
LaFourche Parish.  The highest wind gust, 71 mph, was recorded in Grand Isle. 
 One week after Tropical Storm Isidore, Hurricane Lili made landfall in South Louisiana.  
This storm was once a Category 4, but rapidly weakened before landfall.  As a result, no 
                                                 
30 Jolly, Ethan.  Lower Mississippi River Forecast Center.  Slidell:   Lower Mississippi River Forecast Center.  




sustained hurricane force winds occurred over land.  However, storm surge was significant, and 
Grand Isle was impacted with beach erosion.  Rainfall impacts were minimal due to the fast-
moving storm. 
 Table 5.8, on the following pages, summarizes the impact of recent tropical storms on 
south Louisiana.  Although flooding is a more serious threat for the region, and is therefore the 
bulk of property damage, damages due to winds are also included in these estimates. 
 
5.6 Coastal Flooding 
 
Of course, south Louisiana has been the victim of coastal flooding as a result of storm 
surge during tropical weather.  However, wind driven waves at other times have also battered 
Louisiana’s coastline and resulted in flood damage.  Table 5.9 is a summary of these coastal 
flooding events. 
The event of October 5, 1996 affected nearly all of southeastern Louisiana.  A sustained 
period of strong winds persisted due to a high pressure system over the Southeastern United 
States and a tropical storm in the central sector of the Gulf of Mexico.  Flooding occurred along 
the Pearl and Mississippi Rivers, and along Lakes Borgne, Ponchartrain, and Maurepas.  A cost 
of $3 million was assessed for levee repairs and beach stabilization. 
 Otherwise, in recent years, it appears that the Cameron Parish area, especially in Holly 
Beach directly along the Gulf of Mexico, has been most vulnerable to coastal flooding. 
 Because of Louisiana’s vast coastline and low topography, usually high tides can 
severely impact the region.  Figure 5.7 is a diagram showing the high tide line and communities 
that could be potentially impacted.   
Table 5.10 is a listing of these communities by parish. 
 
5.7 Summary of Results 
 
Which south Louisiana community presents the greatest flood risk to property owners?  
Several factors were considered:  loss of life or limb, statistical data, flood history, damage data, 
flood zone maps, and streamflow data.  Each of these factors plays a role in high risk 
determination.   
 Each parish within the scope of study was given a score based on each of these factors.  
Fatalities and injuries were considered most significant in risk determination, and as a result, 25 
percent of the score takes loss of life and limb into consideration.  Each of the other risk factors 
also has a contribution to the score.  This score is then divided by parish household population to 
determine a final score.  This score analysis is shown in Table 5.11. 
 The top percentile of scores is given a high risk classification.  Likewise, the middle third 
is given a medium risk classification, and the bottom percentile is given a low risk classification.  
A diagram showing the parishes within the scope of study and their classifications is shown in 
Figure 5.8. 
 High risk parishes include Assumption, Cameron, Iberia, Livingston, Pointe Coupee, 
Plaquemines, and Terrebonne.  Luckily, these are lesser populated areas.  Cameron, 
Plaquemines, and Terrebonne parishes are low-lying in general, which is reflected by their high 
percentage of area located within a SFHA.  Iberia has had a number of damage-causing rainfall 
events, although these events generally are far less than the 100-year rainfall threshold.  Pointe 








The remaining parishes within this scope of study have been classified either as medium risk or 
low risk.  Some communities within these parishes may be high risk, however.  For example, 
Grand Isle, located in Jefferson Parish, has been inundated numerous times due to coastal 
flooding and has a high incidence of flood claims.  Likewise, communities such as Arabi, 
Chalmette, and Poydras (located in St. Bernard Parish), and Slidell (located in St. Tammany 
Parish) have experienced multiple flood events. 
 From these results, one can perform further engineering analyses and feasibility studies 
for flood mitigation projects in these regions.  Prioritizing work in these areas could potentially 
save millions of dollars in property damages due to flooding.
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Table 5.8.  Tropical Weather Impacts on South Louisiana 
Parishes Affected Storm Date Property Damage 
Ascension, Assumption, East Baton Rouge, East Feliciana, 
Lafayette, LaFourche, St. James, St. John the Baptist, St. Martin, 
St. Mary, Terrebonne, West Feliciana 
Hurricane Andrew 26-Aug-92  $        2,500,000,000 
Assumption, Jefferson, LaFourche, Orleans, Plaquemines, St. 
Bernard, St. Charles, St. James, St. John the Baptist, St. Tammany, 
Tangipahoa, Terrebonne, Washington  
Hurricane Opal 4-Oct-95  $                  200,000  




17-Jul-97  $               4,036,000  
 
Cameron  Tropical Storm 
Charley 
21-Aug-98  $                    40,000  
Cameron, Iberia, St. Mary, Vermilion  Hurricane Earl 1-Sep-98  $                    32,000  
Acadia, Calcasieu, Cameron, Jefferson Davis, Lafayette, St. 
Martin, St. Mary, Vermilion  
Tropical Storm 
Frances 
9-Sep-98  $             21,000,000  
Jefferson, LaFourche, Orleans, Plaquemines, St. Bernard,  St. 





10-Sep-98  $             31,500,000  
Jefferson, LaFourche, Orleans, Plaquemines, St. Bernard, St. 
Charles, St. John the Baptist, St. Tammany, Tangipahoa, 
Terrebonne, Washington  
Hurricane 
Georges 
27-Sep-98  $             30,100,000  
Jefferson, Orleans, Plaquemines, St. Bernard, St. Charles, St. John 
the Baptist, St. Tammany, Tangipahoa  
Tropical Storm 
Bertha 




Table 5.8. (Continued) 
Parishes Affected Storm Date Property Damage 
Ascension, Jefferson, LaFourche, Livingston, Orleans, 
Plaquemines, St. Bernard, St. Charles, St. James, St. John the 




25-Sep-02  $           108,600,000  
Cameron, Iberia, St. Mary, Vermilion  Tropical Storm 
Isidore 
25-Sep-02  $                    70,000  
Ascension, Assumption, Baton Rouge, Feliciana, Iberville, 
Jefferson, LaFourche, Livingston, Orleans, Plaquemines, Pointe 
Coupee, St. Bernard, St. Charles, St. Helena, St. James, St. John 
The Baptist, St. Tammany, Tangipahoa, Terrebonne, Washington 
  
Hurricane Lili 2-Oct-02  $           149,600,000  
Acadia, Allen, Avoyelles, Beauregard, Calcasieu, Cameron, 
Evangeline, Iberia, Jefferson Davis, Lafayette, Rapides, St. 
Landry, St. Martin, St. Martin, St. Mary, Vermilion  
Hurricane Lili 3-Oct-02  $           368,000,000  
Source:  NCDC 
 
 45 
Table 5.9. Damage from Coastal Flooding in South Louisiana 



















Bernard, St. Bernard, 
St. Charles, St. John 




5-Oct-96 3 to 4 ft 
above 
normal 




$       5,500,000  
Cameron Parish 
(Holly Beach) 
5-Oct-96 2 to 4 ft 
above 
normal 
1.0 2.0 Calcasieu 
Pass 





1.0 2.0 Calcasieu 
Pass 





1.0 2.0 Calcasieu 
Pass 
$            20,000 
 
Cameron Parish  29-Apr-98 Wind 
Driven 
1.0 2.0 Calcasieu 
Pass 
$            75,000  
St. Mary Parish 29-Apr-98 Wind 
Driven 
   $            50,000 





Table 5.10.  Communities Affected by High Tide Line 
Parish Community Number of 
Households  
Cameron Cameron 809 
Cameron Hackberry 774 
Jefferson Barataria 496 
Jefferson Grand Isle 1,976 
Jefferson Jean Lafitte 561 
Jefferson Lafitte 612 
LaFourche Galliano 1,624 
LaFourche Golden Meadow 882 
Orleans New Orleans 225,573 
Plaquemines Belle Chasse 2,900 
Plaquemines Boothville-Venice 974 
Plaquemines Buras-Triumph 1,467 
Plaquemines Empire 979 
Plaquemines Port Sulphur 1,260 
St. Bernard Arabi 3,657 
St. Bernard Chalmette 12,380 
St. Bernard Meraux 3,037 
St. Bernard Poydras 1,471 
St. Bernard Violet 2,868 
St. Tammany Madisonville 309 
St. Tammany Mandeville 3,105 
Terrebonne Chauvin 1,152 
Terrebonne Dulac 1,182 
Terrebonne Montegut 626 






































Score Pop Rev 
Score 
Class 
  25% 15% 15% 5% 10% 15% 15%         
Pointe 
Coupee 
0  $         16,000   $      125,000  0.00 0.69 0.237 5.019 1.738 10,297 16.87 High 
Cameron 0  $         98,400   $      192,000  0.00 0.98 0.109 0.400 0.553 5,336 10.36 High 
Iberia 0  $   11,135,200   $              -    0.00 0.76 0.024 0.287 1.231 27,844 4.42 High 
Terrebonne 0  $     2,429,500   $   1,000,000  0.00 0.96 0.158 0.579 1.746 39,928 4.37 High 
Plaquemines 0  $                -     $      141,000  0.00 0.98 0.086 0.185 0.406 10,481 3.88 High 
Assumption 0  $       303,000   $              -    0.00 0.69 0.079 0.617 0.351 9,635 3.64 High 
Livingston 0  $         76,000   $      338,000  0.86 0.69 0.189 0.512 0.852 23,814 3.58 High 
LaFourche 3  $       345,300   $        85,000  0.00 0.93 0.088 0.310 1.157 35,045 3.30 Med 
St. Charles 0  $       199,397   $        47,000  0.00 0.87 0.196 0.384 0.506 17,430 2.90 Med 
Iberville 0  $         70,420   $        47,000  0.00 0.78 0.031 0.577 0.316 11,953 2.64 Med 
St. James 0  $       425,300   $        50,000  0.00 0.61 0.009 0.132 0.199 7,605 2.62 Med 
St. Bernard 0  $       945,000   $        47,000  0.00 0.98 0.233 0.390 0.637 26,790 2.38 Med 
Vermilion 0  $     1,576,500   $        15,000  1.00 0.76 0.040 0.275 0.410 22,461 1.83 Med 
St. 
Tammany 
0  $     4,800,280   $      508,000  1.00 0.51 0.141 0.313 1.360 75,398 1.80 Med 
St. John the 
Baptist 
0  $       629,900   $        31,000  0.17 0.87 0.034 0.109 0.259 15,532 1.67 Low 
St. Mary 0  $       282,000   $              -    0.71 0.88 0.068 0.311 0.315 21,650 1.46 Low 
St. Martin 0  $       342,100   $              -    0.11 0.81 0.031 0.481 0.277 20,245 1.37 Low 
Ascension 0  $         88,000   $        31,000  0.63 0.54 0.065 0.385 0.305 29,172 1.05 Low 
Orleans 4  $     1,352,880   $        62,000  0.04 0.85 0.217 0.555 1.700 215,091 0.79 Low 
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0  $     6,205,800   $        63,000  0.58 0.43 0.040 0.363 0.867 169,073 0.51 Low 
Jefferson 1  $       478,380   $        47,000  0.00 0.92 0.294 0.505 0.944 187,907 0.50 Low 
Average 0.40  $     1,589,168   $      135,200  0.26 0.79 0.107 0.384 0.720  2.754  
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APPENDIX A.  SUMMARY OF FLOOD LOSS STATISTICS   
 
Table A.1. Parish Flood Loss Statistics, 1978 through 2002 












Pointe Coupee 2523 10297 1109 0.245 2.275 
Orleans 46746 215091 84301 0.217 0.555 
Terrebonne 6510 39928 11874 0.163 0.548 
Iberville 712 11953 1307 0.060 0.545 
Livingston 4663 23814 8890 0.196 0.525 
Jefferson 54319 187907 108404 0.289 0.501 
St. Martin 604 20245 1234 0.030 0.489 
Cameron 708 5336 1454 0.133 0.487 
St. Charles 3544 17430 8893 0.203 0.399 
Ascension 1748 29172 4439 0.060 0.394 
St. Bernard 6262 26790 16022 0.234 0.391 
LaFourche 4505 35045 11546 0.129 0.390 
Assumption 870 9635 2263 0.090 0.384 
East Baton Rouge 6490 169073 18132 0.038 0.358 
St. Mary 1459 21650 4398 0.067 0.332 
St. Tammany 7349 75398 27300 0.097 0.269 
Vermilion 1229 22461 5196 0.055 0.237 
Iberia 441 27844 1865 0.016 0.236 
St. James 89 7605 476 0.012 0.187 
Plaquemines 908 10481 4877 0.087 0.186 
St. John the 
Baptist 
529 15532 4853 0.034 0.109 
Mean    0.117 0.466 
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Table A.2.  Community Flood Loss Statistics, 1978-2002 








% POP % 
PARISH 










Donaldsonville Ascension 12 2836 0.42% 14.67% 238 0.004 141 609 0.085 
Gonzales Ascension 228 2783 8.19% 14.39% 233 0.082 456 598 0.500 
Sorrento Ascension 22 432 5.09% 2.23% 36 0.051 138 93 0.159 
Labadieville Assumption 0 675 0.00% 9.13% 69 0.103 0 112 0.617 
Napoleonville Assumption 5 324 1.54% 4.38% 33 0.015 1 54 5.000 
Paincourtville Assumption 0 468 0.00% 6.33% 48 0.103 0 78 0.617 
Pierre Part Assumption 0 1146 0.00% 15.49% 118 0.103 0 191 0.617 
Supreme Assumption 0 293 0.00% 3.96% 30 0.103 0 49 0.617 
Cameron Cameron 0 809 0.00% 25.66% 149 0.185 0 22 6.788 
Hackberry Cameron 0 774 0.00% 24.55% 143 0.185 0 26 5.495 
Baker East Baton 
Rouge 
173 4734 3.65% 3.42% 221 0.037 339 616 0.510 
Baton Rouge East Baton 
Rouge 
0 97115 0.00% 70.06% 4536 0.047 0 12629 0.359 
Broadmoor East Baton 
Rouge 
0 1063 0.00% 0.77% 50 0.047 0 138 0.359 
Gardere East Baton 
Rouge 
0 3536 0.00% 2.55% 165 0.047 0 460 0.359 
Inniswold East Baton 
Rouge 
0 1496 0.00% 1.08% 70 0.047 0 195 0.359 
Zachary East Baton 
Rouge 
110 3140 3.50% 2.27% 147 0.035 252 408 0.437 
Jeanerette Iberia 16 2256 0.71% 9.87% 31 0.007 33 155 0.485 
Loreauville Iberia 4 343 1.17% 1.50% 5 0.012 11 24 0.364 
Lydia Iberia 0 404 0.00% 1.77% 5 0.014 0 28 0.198 
New Iberia Iberia 343 12426 2.76% 54.39% 169 0.028 736 853 0.466 
Rosedale Iberville 3 293 1.02% 2.97% 10 0.010 5 15 0.600 
Carville Iberville 0 398 0.00% 4.03% 14 0.035 0 21 0.665 
 54 
Table A.2. (Continued) 








% POP % 
PARISH 










Grosse Tete Iberville 0 222 0.00% 2.25% 8 0.035 2 12 0.000 
Lone Star Iberville 0 483 0.00% 4.89% 17 0.035 0 25 0.665 
Maringouin Iberville 1 435 0.23% 4.41% 15 0.003 7 23 0.143 
Plaquemine Iberville 15 2874 0.52% 29.10% 101 0.005 90 151 0.167 
White Castle Iberville 0 757 0.00% 7.67% 27 0.035 9 40 0.000 
Avondale Jefferson 0 1849 0.00% 1.11% 489 0.264 0 979 0.499 
Barataria Jefferson 0 496 0.00% 0.30% 131 0.264 0 263 0.499 
Bridge City Jefferson 0 3029 0.00% 1.82% 800 0.264 0 1603 0.499 
Estelle Jefferson 0 4365 0.00% 2.62% 1153 0.264 0 2310 0.499 
Grand Isle Jefferson 2059 1976 104.20% 1.19% 522 1.042 1076 1046 1.914 
Gretna Jefferson 2909 7987 36.42% 4.80% 2110 0.364 2795 4227 1.041 
Harahan Jefferson 1277 4054 31.50% 2.44% 1071 0.315 2220 2146 0.575 
Harvey Jefferson 0 9406 0.00% 5.65% 2485 0.264 0 4978 0.499 
Jean Lafitte Jefferson 56 561 9.98% 0.34% 148 0.100 179 297 0.313 
Jefferson Jefferson 0 7667 0.00% 4.61% 2026 0.264 0 4058 0.499 
Kenner Jefferson 4039 27259 14.82% 16.38% 7202 0.148 13960 14427 0.289 
Lafitte Jefferson 0 612 0.00% 0.37% 162 0.264 0 324 0.499 
Marrero Jefferson 0 13220 0.00% 7.94% 3493 0.264 0 6997 0.499 
Metairie Jefferson 0 67021 0.00% 40.28% 17707 0.264 0 35472 0.499 
River Ridge Jefferson 0 6194 0.00% 3.72% 1636 0.264 0 3278 0.499 
Terrytown Jefferson 0 9726 0.00% 5.85% 2570 0.264 0 5148 0.499 
Waggaman Jefferson 0 2966 0.00% 1.78% 784 0.264 0 1570 0.499 
Westwego Jefferson 930 4690 19.83% 2.82% 1239 0.198 1033 2482 0.900 
Chackbay La Fourche 0 803 0.00% 2.78% 70 0.088 0 239 0.295 
Cut Off La Fourche 0 1857 0.00% 6.44% 163 0.088 0 552 0.295 
Galliano La Fourche 0 1624 0.00% 5.63% 142 0.088 0 483 0.295 




Table A.2. (Continued) 








% POP % 
PARISH 










Larose La Fourche 0 2029 0.00% 7.04% 178 0.088 0 603 0.295 
Lockport La Fourche 88 967 9.10% 3.35% 85 0.091 253 288 0.348 
Mathews La Fourche 0 1038 0.00% 3.60% 91 0.088 0 309 0.295 
Raceland La Fourche 0 2077 0.00% 7.20% 182 0.088 0 618 0.295 
Thibodaux La Fourche 233 5454 4.27% 18.91% 479 0.043 670 1622 0.348 
Albany Livingston 0 287 0.00% 1.21% 33 0.115 13 77 0.000 
Denham Springs Livingston 1366 3166 43.15% 13.29% 366 0.431 1553 849 0.880 
French 
Settlement 
Livingston 66 359 18.38% 1.51% 41 0.184 73 96 0.904 
Killian Livingston 89 481 18.50% 2.02% 56 0.185 78 129 1.141 
Livingston Livingston 12 389 3.08% 1.63% 45 0.004 21 104 0.571 
Port Vincent Livingston 146 206 70.87% 0.87% 24 0.709 93 55 1.570 
Springfield Livingston 1 186 0.54% 0.78% 21 0.005 4 50 0.250 
Walker Livingston 61 1391 4.39% 5.84% 161 0.044 550 373 0.111 
New Orleans Orleans 46746 225573 20.72% 100.00% 46746 0.207 84301 84301 0.555 
Bayou Cane Plaquemines 0 5957 0.00% 44.01% 396 0.066 0 2143 0.185 
Belle Chasse Plaquemines 0 2900 0.00% 21.43% 193 0.066 0 1043 0.185 
Boothville-
Venice 
Plaquemines 0 974 0.00% 7.20% 65 0.066 0 350 0.185 
Buras-Triumph Plaquemines 0 1467 0.00% 10.84% 98 0.066 0 528 0.185 
Empire Plaquemines 0 979 0.00% 7.23% 65 0.066 0 352 0.185 
Port Sulphur Plaquemines 0 1260 0.00% 9.31% 84 0.066 0 453 0.185 
Fordoche Pointe Coupee 8 318 2.52% 4.11% 95 0.025 1 18 8.000 
Livonia Pointe Coupee 0 376 0.00% 4.86% 112 0.298 6 21 0.000 
Morganza Pointe Coupee 39 337 11.57% 4.36% 100 0.116 4 19 9.750 
New Roads Pointe Coupee 89 1998 4.45% 25.83% 595 0.045 34 114 2.618 
Arabi St. Bernard 0 3657 0.00% 15.64% 978 0.267 0 2505 0.390 
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Table A.2. (Continued) 








% POP % 
PARISH 










Chalmette St. Bernard 0 12380 0.00% 52.93% 3311 0.267 0 8481 0.390 
Meraux St. Bernard 0 3037 0.00% 12.99% 812 0.267 0 2081 0.390 
Poydras St. Bernard 0 1471 0.00% 6.29% 393 0.267 0 1008 0.390 
Violet St. Bernard 0 2868 0.00% 12.26% 767 0.267 0 1965 0.390 
Boutte St. Charles 0 1001 0.00% 6.98% 239 0.238 0 621 0.384 
Des Allemands St. Charles 0 998 0.00% 6.96% 238 0.238 0 619 0.384 
Destrehan St. Charles 0 2901 0.00% 20.24% 691 0.238 0 1800 0.384 
Hahnville St. Charles 0 1016 0.00% 7.09% 242 0.238 0 630 0.384 
Luling St. Charles 0 1114 0.00% 7.77% 266 0.238 0 691 0.384 
Mimosa Park St. Charles 0 1591 0.00% 11.10% 379 0.238 0 987 0.384 
New Sarpy St. Charles 0 1108 0.00% 7.73% 264 0.238 0 687 0.384 
Norco St. Charles 0 1371 0.00% 9.57% 327 0.238 0 851 0.384 
St. Rose St. Charles 0 2384 0.00% 16.63% 568 0.238 0 1479 0.384 
Gramercy St. James 1 870 0.11% 13.53% 8 0.001 50 53 0.020 
Lutcher St. James 10 1296 0.77% 20.15% 12 0.008 96 79 0.104 
North Vacherie St. James 0 760 0.00% 11.82% 7 0.009 0 46 0.154 
South Vacherie St. James 0 1139 0.00% 17.71% 11 0.009 0 69 0.154 
Edgard St. John  0 889 0.00% 6.99% 37 0.042 0 339 0.109 
Garyville St. John  0 1114 0.00% 8.76% 46 0.042 0 425 0.109 
Laplace St. John  0 8426 0.00% 66.29% 351 0.042 0 3217 0.109 
Reserve St. John  0 3325 0.00% 26.16% 138 0.042 0 1270 0.109 
Breaux Bridge St. Martin 29 2588 1.12% 17.68% 99 0.011 86 194 0.337 
Cecilia St. Martin 0 490 0.00% 3.35% 19 0.038 0 37 0.510 
Henderson St. Martin 26 566 4.59% 3.87% 22 0.046 57 42 0.456 
Parks St. Martin 1 181 0.55% 1.24% 7 0.006 11 14 0.091 
St. Martinville St. Martin 16 2633 0.61% 17.99% 101 0.006 64 197 0.250 
Amelia St. Mary 0 818 0.00% 4.20% 32 0.039 0 53 0.598 
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% POP % 
PARISH 










Baldwin St. Mary 27 785 3.44% 4.03% 30 0.034 62 51 0.435 
Bayou Vista St. Mary 0 1784 0.00% 9.17% 69 0.039 0 116 0.598 
Berwick St. Mary 50 1730 2.89% 8.89% 67 0.029 434 112 0.115 
Charenton St. Mary 0 580 0.00% 2.98% 22 0.039 0 38 0.598 
Franklin St. Mary 269 3365 7.99% 17.30% 130 0.080 831 218 0.324 
Morgan City St. Mary 344 5838 5.89% 30.01% 226 0.059 1873 378 0.184 
Patterson St. Mary 38 1739 2.19% 8.94% 67 0.022 361 113 0.105 
Abita Springs St. Tammany 47 592 7.94% 1.18% 73 0.079 236 261 0.199 
Covington St. Tammany 340 3358 10.13% 6.67% 416 0.101 1236 1483 0.275 
Folsom St. Tammany 8 189 4.23% 0.38% 23 0.042 37 83 0.216 
Lacombe St. Tammany 0 2637 0.00% 5.24% 327 0.124 0 1164 0.280 
Madisonville St. Tammany 36 309 11.65% 0.61% 38 0.117 202 136 0.178 
Mandeville St. Tammany 510 3105 16.43% 6.17% 384 0.164 2819 1371 0.181 
Pearl River St. Tammany 20 669 2.99% 1.33% 83 0.030 103 295 0.194 
Slidell St. Tammany 3422 9087 37.66% 18.05% 1125 0.377 7053 4012 0.485 
Sun St. Tammany 0 202 0.00% 0.40% 25 0.124 0 89 0.280 
Chauvin Terrebonne 0 1152 0.00% 3.62% 207 0.180 0 294 0.705 
Dulac Terrebonne 0 1182 0.00% 3.71% 213 0.180 0 302 0.705 
Gray Terrebonne 0 1496 0.00% 4.70% 269 0.180 0 382 0.705 
Houma Terrebonne 590 11476 5.14% 36.05% 2067 0.051 2790 2931 0.211 
Montegut Terrebonne 0 626 0.00% 1.97% 113 0.180 0 160 0.705 
Schriever Terrebonne 0 1813 0.00% 5.69% 326 0.180 0 463 0.705 
Abbeville Vermilion 154 4802 3.21% 27.04% 131 0.032 299 570 0.515 
Delcambre Vermilion 45 819 5.49% 4.61% 22 0.055 256 97 0.176 
Erath Vermilion 153 913 16.76% 5.14% 25 0.168 335 108 0.457 
Gueydan Vermilion 4 741 0.54% 4.17% 20 0.005 7 88 0.571 
Maurice Vermilion 14 194 7.22% 1.09% 5 0.072 11 23 1.273 
Kaplan Vermilion 37 1956 1.89% 11.01% 53 0.019 225 232 0.164 
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APPENDIX B.  FLOOD ZONE MAPS 
 
Note:  All maps are developed by GIS with a UTM 1983, Zone 15 projection. 
 
 
Figure B.1. Ascension Parish Flood Zone Map 
 
 














Figure B.5. Iberia Parish Flood Zone Map 
 
 




Figure B.7. Jefferson Parish Flood Zone Map 
 
 







Figure B.9. Livingston Parish Flood Zone Map 
 
 








Figure B.11. Plaquemines Parish Flood Zone Map 
 
 





Figure B.13. St. Bernard Parish Flood Zone Map 
 
 









Figure B.15. St. James Parish Flood Zone Map 
 
 




Figure B.17. St. Martin Parish Flood Zone Map 
 
 




Figure B.19. St. Tammany Parish Flood Zone Map 
 
 









APPENDIX C.  DETERMINATION OF 100-YEAR STREAM FLOOD 
STAGE 
 
Note:  Source for the following streams is the United States Geological Survey (USGS) 
 
Table C.1. Stage Data for Bogue Chitto River at Bush, Louisiana 
Date Stage 
(ft) 
Rank Number of 
Years 
Recurrence 
31-Dec-37 2.47 65 65 1.0 
11-Apr-38 13.15 10 65 6.6 
16-Jan-39 7.14 52 65 1.3 
13-Apr-40 7.85 44 65 1.5 
21-May-41 1.6 66 65 1.0 
22-Aug-42 5.66 59 65 1.1 
15-Feb-43 5.48 61 65 1.1 
31-Mar-44 11.93 16 65 4.1 
18-May-45 8.28 40 65 1.7 
24-Jul-46 9.19 31 65 2.1 
22-Jan-47 12.36 13 65 5.1 
6-Mar-48 13.96 6 65 11.0 
24-Mar-49 12.35 14 65 4.7 
10-Jan-50 14.31 5 65 13.2 
24-Apr-51 11.74 18 65 3.7 
15-Apr-52 7.72 46 65 1.4 
24-Aug-53 13.28 9 65 7.3 
24-Feb-54 4.94 63 65 1.0 
16-Apr-55 15.39 4 65 16.5 
15-Feb-56 8.82 37 65 1.8 
10-Dec-57 6.42 56 65 1.2 
14-Mar-58 7.54 48 65 1.4 
8-Jun-59 7.58 47 65 1.4 
24-Feb-60 8.14 41 65 1.6 
23-Feb-61 16.56 3 65 22.0 
28-Jan-62 10.3 24 65 2.8 
21-Feb-63 6.16 57 65 1.2 
9-Apr-64 8.92 35 65 1.9 
23-Feb-65 7.82 45 65 1.5 
7-Jan-66 9.48 27 65 2.4 
8-May-67 10.72 22 65 3.0 
10-Jan-68 5.28 62 65 1.1 
22-Apr-69 8.05 42 65 1.6 
17-Dec-70 7.33 49 65 1.3 
18-May-71 8.02 43 65 1.5 
17-May-72 9.84 26 65 2.5 
30-Mar-73 10.94 21 65 3.1 
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Table C.1. (Continued) 
Date Stage 
(ft) 
Rank Number of 
Years 
Recurrence 
15-Apr-74 12.68 12 65 5.5 
15-Jan-75 11.58 19 65 3.5 
5-Jan-76 8.88 36 65 1.8 
22-Apr-77 13.6 8 65 8.3 
7-Feb-78 8.29 39 65 1.7 
25-Apr-79 11.78 17 65 3.9 
29-Mar-80 11.57 20 65 3.3 
8-Apr-81 5.52 60 65 1.1 
23-Apr-82 10.57 23 65 2.9 
8-Apr-83 21.15 1 65 66.0 
6-Dec-84 9.45 28 65 2.4 
6-Feb-85 7.28 50 65 1.3 
2-Dec-86 5.99 58 65 1.1 
5-Feb-87 6.66 54 65 1.2 
4-Apr-88 13.08 11 65 6.0 
2-Aug-89 7.06 53 65 1.2 
27-Jan-90 17.42 2 65 33.0 
30-May-91 9.23 30 65 2.2 
12-Feb-92 7.15 51 65 1.3 
8-Apr-93 9.19 32 65 2.1 
9-Feb-94 9.43 29 65 2.3 
1-Jun-95 8.7 38 65 1.7 
31-Jan-96 10.07 25 65 2.6 
3-Jun-97 9.04 34 65 1.9 
11-Feb-98 6.63 55 65 1.2 
16-Mar-99 13.66 7 65 9.4 
24-Mar-00 3.72 64 65 1.0 
12-Jun-01 12.03 15 65 4.4 






















Figure C.1.  Chart of Stream Stage Data for Bogue Chitto River at Bush, Louisiana 
 
Table C.2. Stage Data for Comite River at Comite, Louisiana 
Date Stage 
(ft) 
Rank Number of 
Years 
Recurrence 
07-Dec-44 15.49 35 58 1.7 
08-Jan-45 19.6 21 58 2.8 
16-May-46 20.47 18 58 3.3 
14-Mar-47 22.15 14 58 4.2 
14-Jan-48 16.26 32 58 1.8 
25-Mar-49 17.08 29 58 2.0 
22-Jun-50 18.32 28 58 2.1 
31-Mar-51 22.1 15 58 3.9 
13-Mar-52 7.03 45 58 1.3 
19-May-53 30.64 1 58 59.0 
03-May-54 18.4 27 58 2.2 
15-Apr-55 28.07 5 58 11.8 
09-Feb-56 16.73 31 58 1.9 
05-Apr-57 19.82 19 58 3.1 
07-Mar-58 15.21 37 58 1.6 
03-Feb-59 21.11 17 58 3.5 
17-Mar-60 6.35 48 58 1.2 
19-Mar-61 28.72 4 58 14.8 
29-Apr-62 15.72 33 58 1.8 
19-Feb-63 5.76 49 58 1.2 
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Table C.2. (Continued) 
Date Stage 
(ft) 
Rank Number of 
Years 
Recurrence 
06-Oct-64 18.7 25 58 2.4 
02-Mar-65 11.18 40 58 1.5 
13-Feb-66 15.61 34 58 1.7 
15-Apr-67 21.11 16 58 3.7 
29-Apr-68 6.35 47 58 1.3 
07-Oct-69 17 30 58 2.0 
29-Jul-70 3 51 58 1.2 
07-Dec-71 19.3 24 58 2.5 
08-May-72 12.68 39 58 1.5 
26-Mar-73 19.31 23 58 2.6 
24-Jan-74 10.62 41 58 1.4 
04-Aug-75 8.67 43 58 1.4 
19-Mar-76 2.7 54 58 1.1 
23-Apr-77 24.28 11 58 5.4 
25-Jan-78 13.28 38 58 1.6 
23-Apr-79 24.6 10 58 5.9 
29-Mar-80 23.12 13 58 4.5 
07-May-81 7.93 44 58 1.3 
05-Dec-82 25.15 8 58 7.4 
07-Apr-83 29.72 2 58 29.5 
24-Oct-84 19.72 20 58 3.0 
29-Oct-85 19.54 22 58 2.7 
30-Jan-86 1.01 58 58 1.0 
25-May-87 2.29 56 58 1.1 
01-Apr-88 15.23 36 58 1.6 
29-Jun-89 23.48 12 58 4.9 
26-Jan-90 25.89 6 58 9.8 
11-Jan-91 18.58 26 58 2.3 
19-Mar-92 9.67 42 58 1.4 
22-Jan-93 24.95 9 58 6.6 
10-Jun-94 6.44 46 58 1.3 
12-Apr-95 25.79 7 58 8.4 
30-Jan-96 2.97 52 58 1.1 
10-Jun-97 5.11 50 58 1.2 
06-Apr-98 2.95 53 58 1.1 
02-Mar-99 2.6 55 58 1.1 
10-Apr-00 1.74 57 58 1.0 
09-Jun-01 28.99 3 58 19.7 























Figure C.2.  Chart of Stream Stage Data for Comite River at Comite, Louisiana 
 
Table C.3.  Stage Data for Natalbany River at Baptist, Louisiana 
Date Stage 
(ft) 
Rank Number of 
Years 
Recurrence 
9-Nov-43 7.99 37 59 1.6 
25-Nov-44 9.59 29 59 2.1 
9-Jan-45 9.3 30 59 2.0 
15-May-46 11.84 19 59 3.2 
13-Mar-47 15.66 7 59 8.6 
30-Nov-48 10.87 23 59 2.6 
24-Mar-49 11.03 22 59 2.7 
7-Jun-50 16.16 5 59 12.0 
15-Feb-51 5.85 46 59 1.3 
19-May-52 9.73 28 59 2.1 
4-May-53 16.75 4 59 15.0 
29-Dec-54 7.23 39 59 1.5 
1-Aug-55 9.29 31 59 1.9 
16-Feb-56 8.74 33 59 1.8 
18-Apr-57 7.6 38 59 1.6 
13-Jan-58 5.78 47 59 1.3 
3-Jun-59 8.94 32 59 1.9 
18-Feb-60 5.75 48 59 1.3 
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Table C.3. (Continued) 
Date Stage 
(ft) 
Rank Number of 
Years 
Recurrence 
21-Feb-61 15.09 8 59 7.5 
22-Jan-62 5.58 50 59 1.2 
20-Feb-63 5.64 49 59 1.2 
4-Dec-64 8.42 36 59 1.7 
19-Feb-65 8.59 34 59 1.8 
16-Feb-66 13.89 13 59 4.6 
15-Apr-67 18.14 2 59 30.0 
30-Apr-68 6.08 44 59 1.4 
15-Apr-69 11.66 20 59 3.0 
4-Mar-70 12.11 17 59 3.5 
7-Dec-71 14.88 9 59 6.7 
6-Dec-72 8.48 35 59 1.7 
25-Mar-73 15.84 6 59 10.0 
23-May-74 17.64 3 59 20.0 
1-May-75 10.82 24 59 2.5 
7-Jan-76 6.8 40 59 1.5 
10-Nov-77 6.68 41 59 1.5 
25-Jan-78 12.84 16 59 3.8 
22-Apr-79 14.23 11 59 5.5 
30-Mar-80 14.06 12 59 5.0 
14-Dec-81 3.56 60 59 1.0 
3-Feb-82 10.71 25 59 2.4 
7-Apr-83 20.78 1 59 60.0 
10-Apr-84 6.53 42 59 1.4 
11-Feb-85 5.57 51 59 1.2 
11-Dec-86 6.44 43 59 1.4 
15-Apr-87 5.98 45 59 1.3 
19-Feb-88 14.48 10 59 6.0 
7-Dec-89 12.01 18 59 3.3 
26-Jan-90 13.58 14 59 4.3 
5-Jun-91 4.47 57 59 1.1 
18-Feb-92 9.77 27 59 2.2 
29-Mar-93 5.17 53 59 1.1 
11-Feb-94 9.8 26 59 2.3 
3-Apr-95 4.94 54 59 1.1 
3-Dec-96 5.19 52 59 1.2 
10-Feb-97 4.48 56 59 1.1 
17-Feb-98 11.31 21 59 2.9 
12-Feb-99 3.66 59 59 1.0 
16-Mar-00 3.96 58 59 1.0 
2-Apr-01 4.54 55 59 1.1 























Figure C.3.  Chart of Stream Stage Data for Natalbany River at Baptist, Louisiana 
 
Table C.4.  Stream Stage Data for Pearl River at Pearl, Louisiana 
Date Stage (ft) Rank Number of 
Years 
Recurrence 
8-Jun-39 15.6 42 62 1.5 
15-Jul-40 15.7 40 62 1.6 
2-Jan-41 15.1 54 62 1.2 
7-Jan-42 14.4 60 62 1.1 
24-Mar-43 17.3 15 62 4.2 
2-Apr-44 15.9 38 62 1.7 
5-Apr-45 15.2 53 62 1.2 
27-Feb-46 16 36 62 1.8 
24-Jan-47 16.4 28 62 2.3 
8-Mar-48 17.6 12 62 5.3 
30-Nov-48 16.6 24 62 2.6 
18-Feb-50 16.5 26 62 2.4 
3-Apr-51 16.2 31 62 2.0 
29-Feb-52 11.6 63 62 1.0 
10-May-53 16.2 32 62 2.0 
14-Dec-53 15.4 47 62 1.3 
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Table C.4.  (Continued) 
Date Stage (ft) Rank Number of 
Years 
Recurrence 
18-Apr-55 16.7 22 62 2.9 
10-Feb-56 15.3 50 62 1.3 
9-Apr-57 15.3 51 62 1.2 
21-May-58 16.1 33 62 1.9 
9-Feb-59 14.6 56 62 1.1 
11-May-60 15.22 52 62 1.2 
24-Feb-61 18.2 7 62 9.0 
21-Dec-61 17.22 16 62 3.9 
26-Jan-63 13.04 61 62 1.0 
28-Apr-64 16.31 29 62 2.2 
21-Feb-65 16.1 34 62 1.9 
18-Feb-66 17.61 11 62 5.7 
9-May-67 14.51 58 62 1.1 
5-Jan-68 14.43 59 62 1.1 
1-May-69 15.56 43 62 1.5 
26-Mar-70 12.41 62 62 1.0 
8-Mar-71 15.53 44 62 1.4 
12-Dec-71 16.23 30 62 2.1 
30-Mar-73 17.05 19 62 3.3 
19-Apr-74 18.1 8 62 7.9 
12-May-75 16.5 27 62 2.3 
6-Apr-76 16.61 23 62 2.7 
24-Apr-77 17.11 18 62 3.5 
5-Feb-78 15.32 49 62 1.3 
26-Apr-79 19.25 4 62 15.8 
2-Apr-80 19.75 2 62 31.5 
13-Feb-81 15.33 48 62 1.3 
21-Feb-82 14.81 55 62 1.1 
9-Apr-83 21.05 1 62 63.0 
12-Mar-84 15.5 45 62 1.4 
4-Mar-85 15.9 39 62 1.6 
3-Nov-85 15.91 37 62 1.7 
3-Mar-87 17.78 10 62 6.3 
5-Apr-88 16.55 25 62 2.5 
2-Apr-89 15.7 41 62 1.5 
30-Jan-90 19.6 3 62 21.0 
12-May-91 18.46 5 62 12.6 
22-Feb-92 15.48 46 62 1.4 
23-Jan-93 18.35 6 62 10.5 
1-Feb-94 17.48 14 62 4.5 
10-May-95 17.55 13 62 4.8 
11-Feb-96 16.06 35 62 1.8 
28-Feb-97 17.02 20 62 3.2 
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Table C.4.  (Continued) 
Date Stage (ft) Rank Number of 
Years 
Recurrence 
11-Jan-98 17.21 17 62 3.7 
18-Mar-99 16.96 21 62 3.0 
17-Apr-00 14.59 57 62 1.1 




















Figure C.4.  Chart of Stream Stage Data for Pearl River at Pearl, Louisiana 
 
Table C.5.  Stream Stage Data for Tickfaw River at Holden, Louisiana 
Date Stage 
(ft) 
Rank Number of 
Years 
Recurrence 
17-Dec-40 16.84 10 62 6.3 
2-Apr-41 5.33 49 62 1.3 
30-Dec-42 16.22 15 62 4.2 
9-Feb-43 15.1 20 62 3.2 
4-Apr-44 7.57 41 62 1.5 
25-Jan-45 9.18 35 62 1.8 
1-Jul-46 9.59 33 62 1.9 
12-Dec-47 15.24 19 62 3.3 
 
 78 
Table C.5.  (Continued) 
Date Stage 
(ft) 
Rank Number of Years  Recurrence 
5-Mar-48 17.75 8 62 7.9 
23-Feb-49 8.54 36 62 1.8 
9-Jun-50 16.63 12 62 5.3 
26-Apr-51 12.26 24 62 2.6 
14-Apr-52 7.01 43 62 1.5 
13-Mar-53 9.71 31 62 2.0 
27-Jan-54 4.77 54 62 1.2 
1-Aug-55 9.62 32 62 2.0 
16-Feb-56 9.54 34 62 1.9 
20-Sep-57 11.7 26 62 2.4 
2-Apr-58 6.07 47 62 1.3 
3-Jun-59 15.3 17 62 3.7 
20-Jan-60 8.1 38 62 1.7 
21-Feb-61 16.07 16 62 3.9 
29-Apr-62 19.1 4 62 15.8 
20-Feb-63 5.02 52 62 1.2 
5-Mar-64 16.38 14 62 4.5 
10-Mar-65 4.36 56 62 1.1 
4-Mar-66 11.2 28 62 2.3 
15-Apr-67 18.74 5 62 12.6 
30-Apr-68 5.27 51 62 1.2 
15-Apr-69 16.56 13 62 4.8 
5-Mar-70 8.29 37 62 1.7 
17-Feb-71 3.48 59 62 1.1 
8-Dec-72 8.06 39 62 1.6 
26-Mar-73 18.48 6 62 10.5 
23-May-74 20.3 1 62 63.0 
10-Jun-75 5.31 50 62 1.3 
7-Jan-76 3.86 57 62 1.1 
26-Aug-77 7.35 42 62 1.5 
26-Jan-78 10.5 30 62 2.1 
24-Feb-79 18.33 7 62 9.0 
10-Apr-80 5.88 48 62 1.3 
31-Mar-81 3.8 58 62 1.1 
6-Dec-82 17.07 9 62 7.0 
8-Apr-83 19.74 3 62 21.0 
10-Apr-84 6.11 46 62 1.4 
22-Mar-85 4.78 53 62 1.2 
18-Feb-86 2.27 61 62 1.0 
15-Apr-87 6.58 45 62 1.4 
22-Feb-88 12.26 23 62 2.7 
31-Mar-89 10.5 29 62 2.2 
26-Jan-90 16.7 11 62 5.7 
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Table C.5.  (Continued) 
Date Stage 
(ft) 
Rank Number of Years  Recurrence 
14-May-91 11.26 27 62 2.3 
18-Feb-92 14.91 21 62 3.0 
22-Jan-93 20.02 2 62 31.5 
11-Feb-94 6.84 44 62 1.4 
3-Apr-95 4.36 55 62 1.1 
28-Oct-96 11.8 25 62 2.5 
28-Feb-97 15.27 18 62 3.5 
17-Feb-98 7.6 40 62 1.6 
16-Mar-99 14.89 22 62 2.9 
15-Mar-00 0.61 63 62 1.0 
4-Apr-01 1.78 62 62 1.0 























Figure C.5.  Chart of Stream Stage Date for Tickfaw River at Holden, Louisiana 
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Note:  Source for the following streams is the U.S. Army Corps of Engineers. 
 
Table C.6.  Stream Stage Data for Amite River at Denham Springs, Louisiana 
Date Stage (ft) Rank Number of 
Years 
Recurrence 
20-Jan-60 24.37 36 39 1.1 
20-Mar-61 33.77 15 39 2.7 
29-Apr-62 34.55 11 39 3.6 
22-Jan-63 20.76 40 39 1.0 
7-Oct-64 33.81 14 39 2.9 
3-Mar-65 27.61 31 39 1.3 
14-Feb-66 32.46 18 39 2.2 
17-Apr-67 34.88 9 39 4.4 
24-Dec-68 21.88 38 39 1.1 
14-Apr-69 29.06 26 39 1.5 
31-Dec-70 21.64 39 39 1.0 
9-Dec-71 34.01 13 39 3.1 
13-May-72 28.12 28 39 1.4 
27-Mar-73 35.9 6 39 6.7 
16-Apr-74 27.87 29 39 1.4 
11-Jun-75 29.83 25 39 1.6 
27-Mar-76 26.55 35 39 1.1 
23-Apr-77 36.19 5 39 8.0 
27-Jan-78 26.98 33 39 1.2 
24-Apr-79 36.36 4 39 10.0 
30-Mar-80 35.77 7 39 5.7 
6-May-81 23.42 37 39 1.1 
6-Dec-82 31.98 19 39 2.1 
8-Apr-83 40.8 1 39 40.0 
24-Oct-84 28.16 27 39 1.5 
31-Oct-85 31.59 20 39 2.0 
27-Nov-86 26.9 34 39 1.2 
20-Jan-87 29.96 24 39 1.7 
4-Apr-88 31.42 21 39 1.9 
6-Jul-89 27.75 30 39 1.3 
27-Jan-90 37.76 2 39 20.0 
22-Feb-91 30.76 23 39 1.7 
7-Mar-92 32.89 17 39 2.4 
22-Jan-93 37.2 3 39 13.3 
30-Jan-94 35.05 8 39 5.0 
13-Apr-95 34.74 10 39 4.0 
29-Jan-96 27.32 32 39 1.3 
29-Apr-97 34.32 12 39 3.3 
9-Jan-98 32.9 16 39 2.5 






















Figure C.6.  Chart of Stream Stage Data for Amite River at Denham Springs, Louisiana 
 
Table C.7.  Stream Stage Data for Amite River at Port Vincent, Louisiana 
Date Stage 
(ft) 
Rank Number of Years  Recurrence 
17-Apr-55 11.38 7 44 6.4 
7-Feb-56 9.5 13 44 3.5 
23-Nov-57 7.2 26 44 1.7 
11-Mar-58 6.4 29 44 1.6 
6-Feb-59 9.08 17 44 2.6 
6-Feb-60 4.1 39 44 1.2 
2-Apr-61 8.6 22 44 2.0 
1-May-62 9.02 19 44 2.4 
18-Sep-63 2.82 44 44 1.0 
8-Oct-64 9.19 15 44 3.0 
4-Mar-65 4.57 35 44 1.3 
17-Feb-66 10.35 11 44 4.1 
19-Apr-67 10.78 9 44 5.0 
17-Oct-68 2.2 45 44 1.0 
16-Apr-69 6.72 27 44 1.7 
29-Oct-70 2.95 43 44 1.0 
10-Dec-71 9.84 12 44 3.8 
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Table C.7.  (Continued) 
Date Stage 
(ft) 
Rank Number of Years  Recurrence 
14-May-72 6 31 44 1.5 
28-Mar-73 11.06 8 44 5.6 
17-Apr-74 5.22 34 44 1.3 
5-Aug-75 4.26 38 44 1.2 
28-Mar-76 3.75 41 44 1.1 
25-Apr-77 12.62 2 44 22.5 
28-Jan-78 4.39 36 44 1.3 
25-Apr-79 12.13 3 44 15.0 
1-Apr-80 11.5 6 44 7.5 
11-Feb-81 3.67 42 44 1.1 
7-Dec-82 9.06 18 44 2.5 
9-Apr-83 14.59 1 44 45.0 
26-Oct-84 4.31 37 44 1.2 
1-Nov-85 8.97 20 44 2.3 
25-Dec-86 4 40 44 1.1 
2-Mar-87 7.41 25 44 1.8 
4-Apr-88 8.77 21 44 2.1 
22-May-89 5.8 32 44 1.4 
28-Jan-90 11.52 5 44 9.0 
12-May-91 8.38 23 44 2.0 
18-Feb-92 6.61 28 44 1.6 
23-Jan-93 11.72 4 44 11.3 
1-Feb-94 8.34 24 44 1.9 
14-Apr-95 10.55 10 44 4.5 
28-Oct-96 5.49 33 44 1.4 
30-Apr-97 9.12 16 44 2.8 
10-Jan-98 9.41 14 44 3.2 





















Figure C.7.  Chart of Stream Stage Data for Amite River at Port Vincent, Louisiana 
 
Table C.8.  Stream Stage Data for Atchafalaya River at Butte La Rose, Louisiana 
Date Stage (ft) Rank Number of 
Years 
Recurrence 
3-Mar-59 23.4 8 43 5.5 
25-Apr-60 24.2 6 43 7.3 
2-Jun-61 26.6 2 43 22.0 
9-Apr-62 26.4 3 43 14.7 
7-Apr-63 24.7 5 43 8.8 
3-Apr-64 22.92 9 43 4.9 
23-Apr-65 23.83 7 43 6.3 
17-May-66 22.7 13 43 3.4 
4-Jun-67 20.67 18 43 2.4 
19-Apr-68 22.48 15 43 2.9 
23-Feb-69 22.65 14 43 3.1 
20-May-70 21.74 16 43 2.8 
19-Mar-71 19.91 23 43 1.9 
31-Dec-72 20.83 17 43 2.6 
23-May-73 27.28 1 43 44.0 
16-Feb-74 22.81 12 43 3.7 
19-Apr-75 25.35 4 43 11.0 
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Table C.8.  (Continued) 
Date Stage (ft) Rank Number of 
Years 
Recurrence 
19-Mar-76 18.12 32 43 1.4 
23-Apr-77 16.75 37 43 1.2 
11-Apr-78 18.48 30 43 1.5 
29-Apr-79 22.87 10 43 4.4 
16-Apr-80 19.85 24 43 1.8 
16-Jun-81 14.8 42 43 1.0 
28-Dec-82 20.23 21 43 2.1 
2-Jun-83 22.82 11 43 4.0 
30-May-84 20.33 20 43 2.2 
21-Mar-85 19.64 25 43 1.8 
20-Dec-86 16.01 41 43 1.1 
18-Mar-87 16.38 40 43 1.1 
11-Jan-88 16.6 39 43 1.1 
12-Mar-89 18.43 31 43 1.4 
12-Jun-90 19.18 27 43 1.6 
26-Jan-91 19.92 22 43 2.0 
31-Dec-92 14.65 43 43 1.0 
3-May-93 18.69 29 43 1.5 
11-May-94 18.85 28 43 1.6 
18-Jun-95 19.24 26 43 1.7 
10-Jun-96 16.68 38 43 1.2 
27-Mar-97 20.6 19 43 2.3 
19-Feb-99 18.08 33 43 1.3 
17-Apr-00 11.8 44 43 1.0 
11-Mar-01 17.9 34 43 1.3 

























Figure C.8.  Chart of Stream Stage Data for Atchafalaya River at Butte La Rose, Louisiana 
 
 
Table C.9.  Stream Stage Data for Atchafalaya River at Morgan City, Louisiana 





20-May-35 6.51 13 67 5.2 
2-Jul-36 2.06 68 67 1.0 
14-Mar-37 3.85 52 67 1.3 
7-May-38 3.26 62 67 1.1 
6-Apr-39 3.66 56 67 1.2 
7-Aug-40 3.3 60 67 1.1 
24-Sep-41 2.86 67 67 1.0 
30-Aug-42 3.06 65 67 1.0 
3-Jun-43 3.29 61 67 1.1 
23-May-44 4.27 40 67 1.7 
1-Apr-45 5.82 22 67 3.1 
15-Mar-46 4.02 49 67 1.4 
24-May-47 3.72 54 67 1.3 
26-Apr-48 3.93 50 67 1.4 
21-Mar-49 5.06 29 67 2.3 
8-Mar-50 5.23 27 67 2.5 
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Table C.9.  (Continued) 
Date Peak Stage (ft) Rank Number 
of Years 
Recurrence 
28-Mar-51 3.78 53 67 1.3 
12-Apr-52 4.18 43 67 1.6 
29-Apr-53 4.79 33 67 2.1 
29-Jul-54 4.06 47 67 1.4 
20-May-55 4.16 44 67 1.5 
3-Apr-56 3.04 66 67 1.0 
27-Jun-57 6.56 12 67 5.7 
1-Jun-58 3.55 58 67 1.2 
30-May-59 4.36 39 67 1.7 
29-Apr-60 3.14 64 67 1.1 
11-Sep-61 4.52 37 67 1.8 
28-Apr-62 4.85 32 67 2.1 
6-Apr-63 3.17 63 67 1.1 
4-Oct-64 4.59 35 67 1.9 
10-Sep-65 4.06 48 67 1.4 
21-May-66 3.68 55 67 1.2 
31-May-67 3.36 59 67 1.2 
24-Jun-68 4.15 45 67 1.5 
8-May-69 4.59 36 67 1.9 
2-Jun-70 4.99 30 67 2.3 
25-Mar-71 4.08 46 67 1.5 
31-Dec-72 4.89 31 67 2.2 
28-May-73 10.43 1 67 68.0 
19-Feb-74 6.13 17 67 4.0 
22-Apr-75 7.9 2 67 34.0 
16-Apr-76 4.45 38 67 1.8 
21-Apr-77 4.25 41 67 1.7 
11-Apr-78 4.25 42 67 1.6 
4-May-79 6.92 7 67 9.7 
13-Apr-80 6.12 18 67 3.8 
2-Jul-81 3.63 57 67 1.2 
28-Dec-82 5.55 25 67 2.7 
7-Jun-83 7.11 5 67 13.6 
26-May-84 5.98 20 67 3.4 
21-Mar-85 5.75 24 67 2.8 
23-Dec-86 5.26 26 67 2.6 
18-Mar-87 5.2 28 67 2.4 
19-Feb-88 4.67 34 67 2.0 
15-Mar-89 5.89 21 67 3.2 
16-Jun-90 6.7 10 67 6.8 
9-May-91 7.15 4 67 17.0 
26-Aug-92 6.75 8 67 8.5 
3-May-93 6.74 9 67 7.6 
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Table C.9.  (Continued) 
Date Peak Stage (ft) Rank Number 
of Years 
Recurrence 
14-May-94 6.94 6 67 11.3 
19-Jun-95 6.68 11 67 6.2 
13-Jun-96 5.82 23 67 3.0 
6-Apr-97 7.6 3 67 22.7 
25-May-98 6.2 16 67 4.3 
19-Feb-99 6.29 15 67 4.5 
24-Apr-00 3.89 51 67 1.3 
15-Mar-01 6.04 19 67 3.6 






















Figure C.9.  Chart of Stream Stage Data for Atchafalaya River at Morgan City, Louisiana 
 
Table C.10.  Stream Stage Data for Mississippi River at Baton Rouge, Louisiana 
Date Stage (ft) Rank Number of 
Years 
Recurrence 
6-May-35 37.88 18 67 3.8 
3-May-36 32.75 42 67 1.6 
28-Feb-37 44.47 2 67 34.0 
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Table C.10.  (Continued) 
Date Stage (ft) Rank Number of 
Years 
Recurrence 
29-Apr-38 36.38 26 67 2.6 
2-Apr-39 37.98 17 67 4.0 
12-May-40 30.48 53 67 1.3 
15-Nov-41 25.48 66 67 1.0 
29-Apr-42 31.88 49 67 1.4 
14-Jun-43 38.28 15 67 4.5 
18-May-44 40.88 8 67 8.5 
29-Apr-45 45.18 1 67 68.0 
31-Jan-46 36.28 27 67 2.5 
9-May-47 33.88 37 67 1.8 
19-Apr-48 35.28 33 67 2.1 
22-Feb-49 37.88 19 67 3.6 
4-Mar-50 42.98 5 67 13.6 
12-Mar-51 33.58 39 67 1.7 
13-Apr-52 33.88 38 67 1.8 
29-May-53 31.08 51 67 1.3 
15-May-54 20.28 68 67 1.0 
16-Apr-55 32.08 47 67 1.4 
4-Mar-56 29.08 60 67 1.1 
10-Jun-57 34.38 35 67 1.9 
25-May-58 33.18 40 67 1.7 
2-Aug-58 26.28 65 67 1.0 
26-Apr-60 27.98 62 67 1.1 
1-Jun-61 36.58 25 67 2.7 
14-Apr-62 34.68 34 67 2.0 
7-Apr-63 29.68 58 67 1.2 
14-May-64 34.28 36 67 1.9 
24-Apr-65 31.38 50 67 1.4 
3-Mar-66 32.98 41 67 1.7 
2-Jun-67 27.98 63 67 1.1 
18-Apr-68 29.78 57 67 1.2 
22-Feb-69 32.28 44 67 1.5 
19-May-70 32.18 46 67 1.5 
14-Mar-71 30.08 55 67 1.2 
30-Dec-72 30.28 54 67 1.3 
10-May-73 41.58 7 67 9.7 
15-Feb-74 38.48 14 67 4.9 
14-Apr-75 40.34 9 67 7.6 
17-Mar-76 27.44 64 67 1.1 
23-Apr-77 29.36 59 67 1.2 
14-Apr-78 32.61 43 67 1.6 
23-Apr-79 42.32 6 67 11.3 
15-Apr-80 36.6 23 67 3.0 
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Table C.10.  (Continued) 
Date Stage (ft) Rank Number of 
Years 
Recurrence 
17-Jun-81 28.86 61 67 1.1 
31-Dec-82 35.34 31 67 2.2 
2-Jun-83 43.78 3 67 22.7 
30-May-84 40.33 10 67 6.8 
21-Mar-85 37.54 21 67 3.2 
19-Dec-86 30.83 52 67 1.3 
15-Mar-87 32.26 45 67 1.5 
9-Jan-88 32 48 67 1.4 
11-Mar-89 35.53 30 67 2.3 
12-Jun-90 37.7 20 67 3.4 
21-Jan-91 39.87 12 67 5.7 
31-Dec-92 29.99 56 67 1.2 
21-May-93 36.6 24 67 2.8 
11-May-94 39.83 13 67 5.2 
17-Jun-95 40.05 11 67 6.2 
6-Jun-96 35.83 29 67 2.3 
26-Mar-97 43.64 4 67 17.0 
19-May-98 35.89 28 67 2.4 
16-Feb-99 36.85 22 67 3.1 
19-Apr-00 24.71 67 67 1.0 
10-Mar-01 35.3 32 67 2.1 






















Figure C.10.  Chart of Stream Stage Data for Mississippi River at Baton Rouge, Louisiana 
 
Table C.11.  Stream Stage Data for Mississippi River at Donaldsonville, Louisiana 





28-May-53 23.21 36 49 1.4 
15-Mar-54 13.81 51 49 1.0 
30-Mar-55 21.41 45 49 1.1 
13-Apr-55 25.01 29 49 1.7 
5-Mar-56 21.71 43 49 1.2 
11-Jun-57 26.01 24 49 2.1 
26-May-58 25.01 30 49 1.7 
5-Mar-59 19.61 49 49 1.0 
25-Apr-60 20.61 48 49 1.0 
2-Jun-61 27.01 17 49 2.9 
17-Apr-62 26.21 21 49 2.4 
5-Apr-63 22.11 41 49 1.2 
15-May-64 25.85 25 49 2.0 
24-Apr-65 23.53 35 49 1.4 
3-Mar-66 25.27 27 49 1.9 
3-Jun-67 20.81 46 49 1.1 
18-Apr-68 22.21 40 49 1.3 
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Table C.11.  (Continued) 
Date Peak Stage (ft) Rank Number 
of Years 
Recurrence 
22-Feb-69 24.41 31 49 1.6 
20-May-70 24.31 32 49 1.6 
15-Mar-71 22.71 37 49 1.4 
29-Dec-72 22.71 38 49 1.3 
9-Apr-73 31.11 6 49 8.3 
16-Feb-74 29.51 9 49 5.6 
14-Apr-75 31.82 4 49 12.5 
9-Mar-76 20.8 47 49 1.1 
22-Apr-77 22.6 39 49 1.3 
8-Apr-78 25.3 26 49 1.9 
23-Apr-79 32.2 2 49 25.0 
13-Apr-80 28.3 12 49 4.2 
18-Jun-81 21.5 44 49 1.1 
31-Dec-82 27.4 15 49 3.3 
29-May-83 33.3 1 49 50.0 
30-May-84 31.3 5 49 10.0 
21-Mar-85 28.9 11 49 4.5 
23-Dec-86 23.7 34 49 1.5 
18-Mar-87 25.1 28 49 1.8 
10-Jan-88 23.9 33 49 1.5 
11-Mar-89 26.29 20 49 2.5 
13-Jun-90 28 14 49 3.6 
25-Jan-91 30.3 7 49 7.1 
30-Dec-92 21.85 42 49 1.2 
22-May-93 27 18 49 2.8 
10-May-94 29.28 10 49 5.0 
18-Jun-95 30 8 49 6.3 
6-Jun-96 26.08 23 49 2.2 
26-Mar-97 32.14 3 49 16.7 
18-May-98 26.12 22 49 2.3 
18-Feb-99 27.05 16 49 3.1 
19-Apr-00 16.55 50 49 1.0 
11-Mar-01 26.3 19 49 2.6 


























Figure C.11.  Chart of Stream Stage Data for Mississippi River at Donaldsonville, Louisiana 
 
Table C.12.  Stream Stage Data for Mississippi River at New Orleans, Louisiana 
Date Peak Stage 
(ft) 
Rank Number of 
Years 
Recurrence 
8-Jul-35 17.35 9 67 7.6 
3-May-36 14.4 42 67 1.6 
26-Feb-37 19.1 3 67 22.7 
27-Apr-38 16.6 18 67 3.8 
2-Apr-39 17.45 8 67 8.5 
14-May-40 13.6 49 67 1.4 
16-Nov-41 10.88 65 67 1.0 
28-Apr-42 14.6 38 67 1.8 
13-Jun-43 18.1 6 67 11.3 
21-May-44 19.38 2 67 34.0 
1-Feb-46 17.15 12 67 5.7 
9-May-47 16 23 67 3.0 
21-Apr-48 16.5 20 67 3.4 
24-Feb-49 18.35 5 67 13.6 
10-Feb-50 19.98 1 67 68.0 
11-Mar-51 15.8 26 67 2.6 
12-Apr-52 15.99 24 67 2.8 
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Table C.12.  (Continued) 
Date Peak Stage 
(ft) 
Rank Number of 
Years 
Recurrence 
29-May-53 14.4 43 67 1.6 
16-May-54 7.7 67 67 1.0 
12-Apr-55 14.7 37 67 1.8 
3-Mar-56 13.2 53 67 1.3 
10-Jun-57 15.6 28 67 2.4 
25-May-58 14.8 36 67 1.9 
6-Mar-59 11.2 64 67 1.1 
26-Apr-60 12.26 60 67 1.1 
3-Jun-61 16.35 21 67 3.2 
17-Apr-62 15.79 27 67 2.5 
6-Apr-63 13.01 55 67 1.2 
14-May-64 15.16 31 67 2.2 
27-Apr-65 13.88 47 67 1.4 
4-Mar-66 14.83 35 67 1.9 
3-Jun-67 12.28 59 67 1.2 
15-Apr-68 12.88 57 67 1.2 
22-Feb-69 14.38 44 67 1.5 
20-May-70 14.3 45 67 1.5 
15-Mar-71 13.51 50 67 1.4 
29-Dec-72 13.36 52 67 1.3 
7-Apr-73 18.4 4 67 17.0 
17-Feb-74 16.82 17 67 4.0 
14-Apr-75 17.83 7 67 9.7 
16-Mar-76 11.42 62 67 1.1 
22-Apr-77 12.39 58 67 1.2 
12-Apr-78 13.63 48 67 1.4 
18-Apr-79 17.09 13 67 5.2 
13-Apr-80 16.27 22 67 3.1 
15-Jun-81 11.4 63 67 1.1 
24-Dec-82 15.05 33 67 2.1 
22-May-83 17.25 10 67 6.8 
29-May-84 17.18 11 67 6.2 
21-Mar-85 15.9 25 67 2.7 
19-Dec-86 12.9 56 67 1.2 
18-Mar-87 13.5 51 67 1.3 
10-Jan-88 13.07 54 67 1.3 
13-Mar-89 14.54 39 67 1.7 
13-Jun-90 15.52 29 67 2.3 
24-Jan-91 16.95 14 67 4.9 
30-Dec-92 12 61 67 1.1 
21-May-93 15.03 34 67 2.0 
11-May-94 16.58 19 67 3.6 
18-Jun-95 16.84 16 67 4.3 
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Table C.12.  (Continued) 
Date Peak Stage 
(ft) 
Rank Number of 
Years 
Recurrence 
8-Jun-96 14.51 40 67 1.7 
20-Mar-97 16.92 15 67 4.5 
19-May-98 14.5 41 67 1.7 
18-Feb-99 15.11 32 67 2.1 
20-Apr-00 8.42 66 67 1.0 
12-Mar-01 14.15 46 67 1.5 





















Figure C.12.  Chart of Stream Stage Data for Mississippi River at New Orleans, Louisiana 
 
Table C.13.  Stream Stage Data for Mississippi River at Reserve, Louisiana 
Date Peak Stage 
(ft) 
Rank Number of Years  Recurrence 
29-May-53 18.8 31 49 1.6 
19-Mar-54 11 51 49 1.0 
13-Apr-55 19.9 25 49 2.0 
9-Mar-56 17.6 38 49 1.3 
11-Jun-57 20.8 18 49 2.8 
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Table C.13.  (Continued) 
Date Peak Stage 
(ft) 
Rank Number of Years  Recurrence 
25-May-58 19.8 27 49 1.9 
5-Mar-59 15.7 47 49 1.1 
23-Apr-60 16.4 44 49 1.1 
2-Jun-61 21.6 14 49 3.6 
12-Apr-62 20.8 19 49 2.6 
8-Apr-63 17.4 39 49 1.3 
11-May-64 20 24 49 2.1 
27-Apr-65 18.2 35 49 1.4 
4-Mar-66 19.7 28 49 1.8 
14-May-66 16.2 46 49 1.1 
2-Jun-67 16.3 45 49 1.1 
15-Apr-68 17.3 40 49 1.3 
22-Feb-69 19.3 29 49 1.7 
18-Mar-70 19 30 49 1.7 
15-Mar-71 18 37 49 1.4 
30-Dec-72 18.2 36 49 1.4 
8-Apr-73 24.5 1 49 50.0 
9-Feb-74 23 9 49 5.6 
14-Apr-75 24 2 49 25.0 
9-Mar-76 15.2 49 49 1.0 
22-Apr-77 16.8 42 49 1.2 
13-Apr-78 18.8 32 49 1.6 
17-Apr-79 23.6 5 49 10.0 
13-Apr-80 22.5 11 49 4.5 
15-Jun-81 15.6 48 49 1.0 
22-Dec-82 20.4 22 49 2.3 
6-Jun-83 23.9 4 49 12.5 
31-Mar-84 23.4 6 49 8.3 
23-Mar-85 22 12 49 4.2 
20-Dec-86 17.3 41 49 1.2 
18-Mar-87 18.4 33 49 1.5 
11-Jan-88 18.26 34 49 1.5 
12-Mar-89 20.51 20 49 2.5 
12-Jun-90 21.6 15 49 3.3 
24-Jan-91 23.1 8 49 6.3 
30-Dec-92 16.76 43 49 1.2 
22-May-93 20.92 17 49 2.9 
11-May-94 22.97 10 49 5.0 
18-Jun-95 23.39 7 49 7.1 
8-Jun-96 20.48 21 49 2.4 
23-Mar-97 23.95 3 49 16.7 
20-May-98 20.17 23 49 2.2 
18-Feb-99 21.1 16 49 3.1 
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Table C.13.  (Continued) 
Date Peak Stage 
(ft) 
Rank Number of Years  Recurrence 
20-Apr-00 12.16 50 49 1.0 
11-Mar-01 19.89 26 49 1.9 






















Figure C.13.  Chart of Stream Stage Data for Mississippi River at Reserve, Louisiana 
 
Table C.14.  Stream Stage Data for Vermilion River at Lafayette, Louisiana 





20-Jun-61 13.33 14 38 2.8 
28-Apr-62 10.06 38 38 1.0 
18-Sep-63 11.51 29 38 1.3 
4-Oct-64 14.22 6 38 6.5 
2-Mar-65 11.68 28 38 1.4 
17-Feb-66 14.1 8 38 4.9 
28-Aug-67 12.98 19 38 2.1 
2-Jan-68 10.37 36 38 1.1 
13-Apr-69 13.48 13 38 3.0 
 
 97 
Table C.14.  (Continued) 
Date Peak Stage (ft) Rank Number of 
Years 
Recurrence 
28-Oct-70 10.13 37 38 1.1 
6-Dec-71 14.52 5 38 7.8 
21-Jan-72 10.97 32 38 1.2 
25-Mar-73 13.58 11 38 3.5 
7-Feb-74 12.92 20 38 2.0 
8-Jan-75 12.58 23 38 1.7 
25-Mar-76 12.34 25 38 1.6 
22-Apr-77 14.66 3 38 13.0 
29-Aug-78 13.57 12 38 3.3 
23-Apr-79 14.55 4 38 9.8 
17-Mar-80 15.45 1 38 39.0 
11-Jun-81 12.08 27 38 1.4 
27-Dec-82 13.22 17 38 2.3 
1-Jan-83 13.28 15 38 2.6 
24-Oct-84 13.91 9 38 4.3 
28-Oct-85 12.82 21 38 1.9 
25-Nov-86 10.88 33 38 1.2 
22-Jan-87 10.42 35 38 1.1 
19-Feb-88 12.55 24 38 1.6 
15-Jun-89 13.88 10 38 3.9 
10-Feb-90 11.47 31 38 1.3 
16-May-91 12.65 22 38 1.8 
23-Jan-92 12.17 26 38 1.5 
21-Jan-93 15 2 38 19.5 
11-Feb-94 10.5 34 38 1.1 
19-Dec-95 14.14 7 38 5.6 
26-Oct-96 13.24 16 38 2.4 
27-Apr-97 11.49 30 38 1.3 
7-Jan-98 13.19 18 38 2.2 































APPENDIX D.  RAINFALL DATA 
 
Table D.1.  Rainfall Gages and Locations 
Station 
# 
Name Parish/County State Lat Long 
1 Cleveland Liberty TX 30 22 N 95 06 W 
2 Romayor 1 WSW Liberty TX 30 26 N 94 51 W 
3 Liberty Liberty TX 30 04 N 94 48 W 
4 Anahuac Chambers TX 29 47 N 94 40 W 
5 Rockland 1 WSW Jasper TX 31 01 N 94 24 W 
6 Beaumont Research Center Jefferson TX 30 04 N 94 17 W 
7 Beaumont City Jefferson TX 30 06 N 94 06 W 
8 Sam Rayburn Dam Jasper TX 31 04 N 94 06 W 
9 Evadale Jasper TX 30 20 N 94 05 W 
10 Port Arthur SE TX Rgnl Airport Jefferson TX 29 57 N 94 01 W 
11 Jasper Jasper TX 30 54 N 94 00 W 
12 Port Arthur City Jefferson TX 29 54 N 93 58 W 
13 Orange Orange TX 30 05 N 93 45 W 
14 Orange 9 N Orange TX 30 14 N 93 44 W 
15 Newton Newton TX 30 50 N 93 44 W 
16 Zwolle 2 NW Sabine LA 31 39 N 93 40 W 
17 Many 9 WSW Sabine LA 31 31 N 93 37 W 
18 Vinton Calcasieu LA 30 12 N 93 35 W 
19 Toledo Bend Dam Newton TX 31 11 N 93 34 W 
20 Many Sabine LA 31 34 N 93 29 W 
21 De Quincy Calcasieu LA 30 26 N 93 28 W 
22 Hackberry 8 SSW Cameron LA 29 53 N 93 24 W 
23 Hodges Gardens Sabine LA 31 22 N 93 23 W 
24 Sulphur Calcasieu LA 30 14 N 93 21 W 
25 De Ridder Beauregard LA 30 51 N 93 17 W 
26 Rosepine Research Station Vernon LA 30 57 N 93 17 W 
27 Leesville 6 SSW Vernon LA 31 03 N 93 17 W 
28 Hackberry 4 NE Cameron LA 29 59 N 93 16 W 
29 Lake Charles 7 NW Calcasieu LA 30 18 N 93 16 W 
30 Lake Charles Port Calcasieu LA 30 13 N 93 15 W 
31 Lake Charles Regional Airport Calcasieu LA 30 07 N 93 14 W 
32 Leesville Vernon LA 31 09 N 93 14 W 
33 Lake Charles 2 N Calcasieu LA 30 15 N 93 13 W 
34 Moss Bluff Calcasieu LA 30 18 N 93 12 W 
35 Fort Polk AAF  LA 31 03 N 93 11 W 
36 Old Town Bay Calcasieu LA 30 17 N 93 09 W 
37 Ashland Natchitoches LA 32 10 N 93 08 W 
38 Dry Creek 7 NW Beauregard LA 30 44 N 93 07 W 
39 Natchitoches Natchitoches LA 31 46 N 93 06 W 
40 Bell City 13 SW Cameron LA 29 58 N 93 05 W 
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Table D.1. (Continued) 
Station 
# 
Name Parish/County State Lat Long 
41 Grand Ecore Natchitoches LA 31 48 N 93 05 W 
42 Fort Polk  LA 31 09 N 92 58 W 
43 LSU Dean Lee Res Station Rapides LA 31 11 N 92 55 W 
44 Gorum Fire Tower Natchitoches LA 31 25 N 92 54 W 
45 Rockefeller W1 Refuge Cameron LA 29 44 N 92 49 W 
46 Lake Arthur 10 SW Cameron LA 30 00 N 92 49 W 
47 Elizabeth Allen LA 30 51 N 92 47 W 
48 Oberlin Fire Tower Allen LA 30 36 N 92 46 W 
49 Boyce 7 SW Rapides LA 31 18 N 92 44 W 
50 Boyce 3 WNW Rapides LA 31 24 N 92 43 W 
51 Elmer 2 SW Rapides LA 31 06 N 92 42 W 
52 Jennings Jefferson Davis LA 30 12 N 92 40 W 
53 Oakdale Allen LA 30 49 N 92 40 W 
54 Basile 2 W Jefferson Davis LA 30 29 N 92 38 W 
55 Mermentau Acadia LA 30 11 N 92 35 W 
56 Mermentau 1 NNE Acadia LA 30 12 N 92 35 W 
57 Alexandria Int'l Airport Rapides LA 31 20 N 92 34 W 
58 Beaver Fire Tower Evangeline LA 30 48 N 92 30 W 
59 Alexandria Rapides LA 31 19 N 92 28 W 
60 Alexandria 5 SSE Rapides LA 31 15 N 92 27 W 
61 Alexandria #2 Rapides LA 31 19 N 92 27 W 
62 Eunice St Landry LA 30 30 N 92 26 W 
63 Crowley 2 NE Acadia LA 30 14 N 92 21 W 
64 Alexandria Esler Regional 
Airport 
Rapides LA 31 24 N 92 18 W 
65 Kaplan Vermilion LA 30 00 N 92 17 W 
66 Ville Platte Evangeline LA 30 42 N 92 17 W 
67 Red River Lock #2 Rapides LA 31 11 N 92 17 W 
68 Olla La Salle LA 31 54 N 92 15 W 
69 Leland Bowman Lock Vermilion LA 29 47 N 92 12 W 
70 Jena 4 WSW La Salle LA 31 40 N 92 12 W 
71 Bunkie Avoyelles LA 30 58 N 92 11 W 
72 Abbeville Vermilion LA 29 58 N 92 07 W 
73 Opelousas St Landry LA 30 30 N 92 06 W 
74 Lafayette Lafayette LA 30 13 N 92 04 W 
75 Marksville Avoyelles LA 31 08 N 92 04 W 
76 Carencro Lafayette LA 30 19 N 92 03 W 
77 Grand Coteau St Landry LA 30 25 N 92 02 W 
78 Lafayette Regional Airport Lafayette LA 30 12 N 91 59 W 
79 Red River Lock #1 Catahoula LA 31 15 N 91 58 W 
80 Breaux Bridge 4 S St Martin LA 30 13 N 91 54 W 
81 Larto Lake Catahoula LA 31 22 N 91 54 W 
82 New Iberia Acadiana Regional Iberia LA 30 02 N 91 53 W 
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Table D.1. (Continued) 
Station 
# 
Name Parish/County State Lat Long 
83 St Martinville 3 SW St Martin LA 30 05 N 91 52 W 
84 Jonesville Locks Catahoula LA 31 29 N 91 52 W 
85 Acme Concordia LA 31 17 N 91 49 W 
86 New Iberia Iberia LA 29 59 N 91 47 W 
87 Krotz Springs St Landry LA 30 32 N 91 45 W 
88 Melville St Landry LA 30 41 N 91 44 W 
89 Jeanerette 5 NW Iberia LA 29 58 N 91 43 W 
90 Butte La Rose St Martin LA 30 17 N 91 41 W 
91 Batchelor Pointe Coupee LA 30 49 N 91 40 W 
92 Red River Landing Pointe Coupee LA 30 58 N 91 40 W 
93 Franklin 3 NW St Mary LA 29 49 N 91 33 W 
94 Salt Point St Mary LA 29 34 N 91 32 W 
95 Clayton Concordia LA 31 43 N 91 32 W 
96 Vidalia 2 Concordia LA 31 34 N 91 26 W 
97 St Francisville West Feliciana LA 30 46 N 91 23 W 
98 New Roads 5 NE Pointe Coupee LA 30 44 N 91 22 W 
99 Natchez  Adams MS 31 35 N 91 20 W 
100 Bayou Sorrel Lock Iberville LA 30 08 N 91 19 W 
101 Brusly 2 W West Baton 
Rouge 
LA 30 24 N 91 16 W 
102 Plaquemine 2 N Iberville LA 30 19 N 91 14 W 
103 Woodville 4 ESE Wilkinson MS 31 06 N 91 14 W 
104 St Joseph 3 N Tensas LA 31 57 N 91 14 W 
105 Port Allen West Baton 
Rouge 
LA 30 27 N 91 13 W 
106 Baton Rouge West Baton 
Rouge 
LA 30 26 N 91 12 W 
107 Morgan City St Mary LA 29 41 N 91 11 W 
108 LSU Ben Hur Farm East Baton 
Rouge 
LA 30 22 N 91 10 W 
109 Baker East Baton 
Rouge 
LA 30 34 N 91 10 W 
110 Baton Rouge Ryan Airport East Baton 
Rouge 
LA 30 32 N 91 09 W 
111 Baton Rouge Concord East Baton 
Rouge 
LA 30 25 N 91 08 W 
112 Zachary East Baton 
Rouge 
LA 30 41 N 91 08 W 
113 Jackson 3 E East Feliciana LA 30 50 N 91 08 W 
114 Carville 2 SW Iberville LA 30 12 N 91 07 W 
115 St Gabriel Iberville LA 30 16 N 91 06 W 
116 Norwood East Feliciana LA 30 58 N 91 06 W 
117 Centreville Wilkinson MS 31 06 N 91 05 W 
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Table D.1. (Continued) 
Station 
# 
Name Parish/County State Lat Long 
118 Fayette Jefferson MS 31 41 N 91 04 W 
119 Baton Rouge Sherwood East Baton 
Rouge 
LA 30 27 N 91 03 W 
120 Donaldsonville 4 SW Assumption LA 30 04 N 91 02 W 
121 Baton Rouge Central East Baton 
Rouge 
LA 30 33 N 91 02 W 
122 Vicksburg Tallulah Regional 
Air 
Warren MS 32 21 N 91 02 W 
123 Napoleonville Assumption LA 29 56 N 91 01 W 
124 Gloster Amite MS 31 12 N 91 01 W 
125 Greenwell Springs East Baton 
Rouge 
LA 30 34 N 90 59 W 
126 Oaknolia 2 N East Feliciana LA 30 45 N 90 59 W 
127 Denham Springs Livingston LA 30 28 N 90 58 W 
128 Clinton 5 SE East Feliciana LA 30 49 N 90 58 W 
129 Port Gibson 1 NE Claiborne MS 31 59 N 90 58 W 
130 Clinton 4 ENE East Feliciana LA 30 53 N 90 57 W 
131 Donaldsonville 4 E St James LA 30 06 N 90 56 W 
132 Vicksburg Warren MS 32 14 N 90 56 W 
133 Gonzales Ascension LA 30 14 N 90 55 W 
134 Watson 3 ESE Livingston LA 30 34 N 90 55 W 
135 Liberty 5 W Amite MS 31 10 N 90 54 W 
136 Meadville Franklin MS 31 28 N 90 53 W 
137 Vicksburg Waterways Exp ST Warren MS 32 18 N 90 52 W 
138 Port Vincent Livingston LA 30 20 N 90 51 W 
139 Vicksburg Military Park Warren MS 32 21 N 90 51 W 
140 Thibodaux #2 LaFourche LA 29 48 N 90 49 W 
141 Convent 2 S St James LA 30 00 N 90 49 W 
142 Thibodaux 3 ESE LaFourche LA 29 46 N 90 47 W 
143 Union Church Jefferson MS 31 41 N 90 47 W 
144 Liberty 2 E Amite MS 31 10 N 90 46 W 
145 Livingston Livingston LA 30 30 N 90 45 W 
146 Pine Grove Fire Tower St Helena LA 30 42 N 90 45 W 
147 Houma Terrebonne LA 29 35 N 90 44 W 
148 Lutcher St James LA 30 03 N 90 42 W 
149 Reserve St John LA 30 03 N 90 35 W 
150 Liverpool Inspiration Park St Helena LA 30 56 N 90 34 W 
151 Amite Tangipahoa LA 30 43 N 90 32 W 
152 Kentwood Tangipahoa LA 30 56 N 90 31 W 
153 McComb 6 SW Percy Quinn Pike MS 31 11 N 90 31 W 
154 Hammond Tangipahoa LA 30 29 N 90 28 W 
155 McComb Pike County Airport Pike MS 31 11 N 90 28 W 
156 Tickfaw 3 ENE Tangipahoa LA 30 36 N 90 27 W 
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Table D.1. (Continued) 
Station 
# 
Name Parish/County State Lat Long 
157 Brookhaven City Lincoln MS 31 33 N 90 27 W 
158 Paradis 7 S St Charles LA 29 47 N 90 26 W 
159 Ponchatoula 4 SE Tangipahoa LA 30 25 N 90 23 W 
160 Hammond 5 E Tangipahoa LA 30 30 N 90 22 W 
161 Galliano LaFourche LA 29 27 N 90 18 W 
162 Mount Hermon 2 W Washington LA 30 58 N 90 18 W 
163 New Orleans Int'l Airport Jefferson LA 30 00 N 90 15 W 
164 Folsom 6 S St Tammany LA 30 33 N 90 12 W 
165 Franklinton 5 SW Washington LA 30 47 N 90 12 W 
166 Franklinton 2 Washington LA 30 50 N 90 10 W 
167 Franklinton Washington LA 30 51 N 90 10 W 
168 New Orleans Audubon Orleans LA 29 55 N 90 08 W 
169 New Orleans Carrollton Orleans LA 29 56 N 90 08 W 
170 Metairie Jefferson LA 29 59 N 90 08 W 
171 Monticello Lawrence MS 31 36 N 90 08 W 
172 Marrero 9 SSW Jefferson LA 29 47 N 90 07 W 
173 Covington 4 NNW St Tammany LA 30 32 N 90 07 W 
174 Covington 3 NE St Tammany LA 30 31 N 90 05 W 
175 Gretna Jefferson LA 29 55 N 90 04 W 
176 New Orleans Algiers Orleans LA 29 57 N 90 03 W 
177 Abita Springs Fire Tower St Tammany LA 30 26 N 90 03 W 
178 Abita Springs 1 SW St Tammany LA 30 28 N 90 03 W 
179 Tylertown 5 ESE Walthall MS 31 05 N 90 03 W 
180 Terrytown 3S Jefferson LA 29 51 N 90 02 W 
181 New Orleans Lakefront Airport Orleans LA 30 03 N 90 02 W 
182 Canton Madison MS 32 40 N 90 02 W 
183 Grand Isle Jefferson LA 29 14 N 90 00 W 
184 Chalmette St Bernard LA 29 58 N 89 58 W 
185 Louisiana Nature Center Orleans LA 30 03 N 89 58 W 
186 New Orleans Eastover Orleans LA 30 03 N 89 57 W 
187 Sun  St Tammany LA 30 39 N 89 56 W 
188 Violet St Bernard LA 29 55 N 89 54 W 
189 Talisheek St Tammany LA 30 31 N 89 52 W 
190 Bogalusa Washington LA 30 47 N 89 51 W 
191 St Bernard St Bernard LA 29 52 N 89 50 W 
192 Columbia Marion MS 31 15 N 89 50 W 
193 LSU Citrus Research Station Plaquemines LA 29 35 N 89 49 W 
194 Slidell WSMO St Tammany LA 30 20 N 89 49 W 
195 Slidell Airport St Tammany LA 30 21 N 89 49 W 
196 Angie Washington LA 30 55 N 89 47 W 
197 Slidell St Tammany LA 30 16 N 89 46 W 
198 Pearl River St Tammany LA 30 23 N 89 44 W 
199 Picayune Pearl River MS 30 31 N 89 42 W 
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Table D.1. (Continued) 
Station 
# 
Name Parish/County State Lat Long 
200 White Sand Pearl River MS 30 48 N 89 41 W 
201 Picayune 4 NE Pearl River MS 30 39 N 89 39 W 
202 Bay St Louis 18 WNW Hancock MS 30 23 N 89 36 W 
203 Poplarville Exp Station Pearl River MS 30 51 N 89 33 W 
204 Sumrall Lamar MS 31 25 N 89 32 W 
205 Buras Plaquemines LA 29 20 N 89 31 W 
206 Ansley Hancock MS 30 13 N 89 29 W 
207 Stennis Airport Hancock MS 30 22 N 89 27 W 
208 Purvis 2 N Lamar MS 31 11 N 89 25 W 
209 Boothville Plaquemines LA 29 20 N 89 24 W 
210 Waveland Hancock MS 30 18 N 89 23 W 
211 Wiggins Ranger Station Stone MS 30 51 N 89 09 W 
212 Gulfport Naval Center Harrison MS 30 23 N 89 08 W 
213 Gulfport 3 NW Harrison MS 30 27 N 89 08 W 
214 Wiggins Stone MS 30 52 N 89 08 W 
215 Gulfport-Biloxi Rgnl Airport Harrison MS 30 25 N 89 05 W 
216 Saucier Exp Forest Harrison MS 30 38 N 89 03 W 
217 Biloxi 9 WNW Harrison MS 30 26 N 89 02 W 
218 Biloxi Harrison MS 30 23 N 88 59 W 
219 Biloxi Display Harrison MS 30 24 N 88 53 W 
220 Ocean Springs Jackson MS 30 25 N 88 47 W 
221 Vancleave Jackson MS 30 29 N 88 39 W 
222 Pascagoula Churn Jackson MS 30 21 N 88 34 W 
223 Pascagoula Lott International Jackson MS 30 28 N 88 32 W 
224 Pascagoula 3 NE Jackson MS 30 24 N 88 29 W 
225 Mobile Regional Airport Mobile AL 30 41 N 88 15 W 
226 Coden Mobile AL 30 23 N 88 14 W 
227 Dauphin Island #2 Mobile AL 30 15 N 88 05 W 




Note:  All maps are developed by GIS with a UTM 1983, Zone 15 projection. 
 
 
Figure D.1.  Ascension Parish Rainfall Gages 
 




114 0.08 9.62 16.60 
115 0.06 11.45 21.97 
120 0.09 Unknown Unknown 
131 0.27 3.60 11.41 
133 0.31 6.67 21.97 
138 0.12 Unknown Unknown 










Figure D.2.  Assumption Parish Rainfall Gages 
 






107 0.19 10.02 6.03 20.96 
120 0.19 Unknown Unknown Unknown 
123 0.48 4.60 6.70 15.32 










Figure D.3.  Cameron Parish Rainfall Gages 
 











12 0.08 0.00 6.93 7.54 3.74 2.00 
13 0.17 0.63 11.72 4.4 7.05 2.10 
22 0.20 5.80 6.25 7.01 5.38 5.00 
28 0.08 Unknown Unknown 6.96 4.15 4.44 
40 0.12 4.06 4.20 4.94 8.24 4.22 
45 0.20 3.28 12.74 5.38 2.56 3.95 











Figure D.4.  East Baton Rouge Parish Rainfall Gages 
 










106 0.05 Unknown Unknown Unknown Unknown Unknown Unknown 
108 0.05 7.85 8.64 7.71 3.97 4.20 20.26 
109 0.19 10.59 6.40 3.45 5.06 Unknown 17.75 
110 0.10 9.01 6.45 5.51 3.71 5.58 16.46 
111 0.10 7.55 10.18 7.51 4.13 4.11 20.12 
112 0.10 11.23 5.81 2.10 4.19 2.70 19.51 
119 0.06 8.12 8.60 5.80 4.17 4.94 19.82 
121 0.10 9.10 9.74 4.75 4.70 6.02 19.59 
125 0.23 7.94 9.21 4.10 4.74 6.28 20.57 
127 0.00 9.13 9.29 6.15 6.21 4.56 17.76 










Figure D.5.  Iberia Parish Ra infall Gages 
 














82 0.08 Unknown Unknown Unknown Unknown Unknown Unknown Unknown 
83 0.01 8.30 8.42 6.85 2.45 6.90 0.70 3.77 
86 0.17 5.07 8.10 Unknown 5.05 5.25 1.07 1.82 
89 0.12 4.37 9.34 2.73 4.74 5.06 0.95 2.18 
93 0.03 0.72 6.08 0.70 0.50 6.87 1.77 6.01 
94 0.50 Unknown Unknown Unknown Unknown Unknown Unknown Unknown 




















82 0.08 Unknown Unknown Unknown Unknown Unknown Unknown Unknown 
83 0.01 9.78 1.11 4.50 7.02 13.15 4.26 3.13 
86 0.17 1.90 3.45 1.48 1.86 10.64 4.87 2.62 
89 0.12 3.30 0.70 0.96 1.48 8.16 4.17 2.14 
93 0.03 0.88 0.63 2.00 0.36 20.96 2.75 1.35 
94 0.50 Unknown Unknown Unknown Unknown Unknown Unknown Unknown 












Table D.8.  Iberville Parish Rainfall Data 





90 0.34 Unknown Unknown Unknown 16.05 
100 0.26 5.65 4.45 5.71 14.46 
101 0.07 7.69 2.16 6.93 17.10 
102 0.06 7.73 4.23 1.19 18.69 
114 0.12 5.65 2.20 9.62 16.60 
115 0.12 5.07 3.80 11.45 21.97 




6.54 3.08 7.21 16.66 
 
 









5-Jan-98 6-Jun-01 8-Aug-01 
161 0.08 1.00 0.00 11.74 15.07 2.26 
163 0.12 0.69 15.38 8.70 13.05 2.36 
168 0.02 7.45 10.94 8.29 14.78 0.39 
169 0.02 Unknown Unknown Unknown Unknown Unknown 
170 0.11 0.70 16.71 9.78 13.98 7.58 
172 0.25 0.63 3.52 4.95 10.70 0.80 
175 0.02 6.00 15.49 6.75 17.24 1.80 
180 0.05 Unknown Unknown 7.80 21.42 2.39 
183 0.29 Unknown 1.00 Unknown 2.38 Unknown 




1.16 5.78 8.79 9.79 2.25 
 
 

























140 0.11 0.02 3.55 13.74 5.98 2.16 13.09 1.13 29.86 
142 0.18 1.02 3.55 13.74 5.98 2.16 13.09 1.13 29.86 
147 0.02 4.35 3.03 2.30 2.07 0.59 3.22 1.54 17.46 
158 0.18 0.71 2.67 6.32 1.97 1.41 4.72 1.62 17.65 
161 0.31 5.00 3.12 0.00 1.81 1.43 4.45 4.83 15.07 
172 0.02 0.24 3.67 3.52 2.40 0.04 6.50 1.95 10.70 




2.86 3.17 5.42 3.07 1.34 7.02 2.21 17.50 
 
 




Table D.11.  Livingston Parish Rainfall Data 
No % 6-Jun-01 
125 0.01 20.57 
127 0.04 17.76 
134 0.12 Unknown 
138 0.15 Unknown 
145 0.54 23.61 
154 0.10 14.46 

















168 0.01 7.45 10.94 14.78 
169 0.01 Unknown Unknown Unknown 
170 0.02 0.70 16.71 13.98 
175 0.04 6.00 15.49 17.24 
176 0.06 4.28 13.13 17.80 
181 0.28 0.69 15.38 13.05 
184 0.03 3.00 3.87 17.69 
185 0.08 Unknown Unknown 15.52 
186 0.19 Unknown Unknown Unknown 












Table D.13.  Plaquemines Parish Rainfall Data 









205 0.14  












Table D.14.  Pointe Coupee Parish Rainfall Data 
No % 27-Apr-
97 
87 0.22 Unknown 
88 0.22 Unknown 
91 0.23 Unknown 
92 0.09 Unknown 
97 0.05 5.76 















184 0.02 5.14 9.40 17.69 
188 0.08 Unknown Unknown Unknown 
191 0.16 2.00 0.00 23.40 
193 0.07 0.00 9.40 2.60 
206 0.49 Unknown Unknown 5.39 




2.84 4.14 8.40 
 
 
Figure D.14.  St. Charles Parish Rainfall Gages 
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149 0.14 11.70 8.25 7.80 20.62 
158 0.24 6.32 7.98 4.72 17.65 
163 0.44 15.38 8.70 3.28 13.05 
169 0.07 Unknown Unknown Unknown Unknown 








Figure D.15.  St. James Parish Rainfall Gages 
 









131 0.17 Unknown 7.85 7.37 11.41 
141 0.51 Unknown 7.03 9.42 22.30 









Figure D.16.  St. John the Baptist Parish Rainfall Gages 
 







148 0.14 9.32 8.10 22.98 









Figure D.17.  St. Martin Parish Rainfall Gages 
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78 0.01 5.74 5.97 0.78 4.57 Unknown 1.65 1.21 1.47 14.1 
80 0.11 7.98 10.20 2.21 2.44 2.03 1.33 4.33 2.27 20.13 
83 0.09 8.30 8.42 3.27 6.90 1.60 1.49 9.78 7.02 13.15 
86 0.04 5.07 8.10 2.59 5.25 0.62 1.24 1.90 1.86 10.64 
87 0.06 Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown 
89 0.09 4.37 9.34 2.36 5.06 0.76 1.48 3.30 1.48 8.16 
90 0.16 Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown 16.05 
93 0.11 0.72 6.08 1.62 6.87 0.42 1.45 0.88 0.36 20.96 
100 0.11 4.54 7.08 1.75 5.71 1.02 0.54 5.51 1.62 14.46 
107 0.11 3.18 1.82 1.32 8.48 0.07 0.50 4.46 0.19 20.96 




5.25 7.51 2.01 4.73 1.14 1.09 4.37 1.94 16.36 
123 
 
Figure D.18.  St. Mary Parish Rainfall Gages 
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Table D.20.  St. Mary Parish Rainfall Data 








5-Jan-98 9-Oct-99 6-Jun-01 
93 0.17 0.08 0.51 1.62 3.22 2.70 6.87 6.01 3.69 13.61 
94 0.43 Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown 




2.41 1.19 1.42 4.89 1.04 7.78 7.52 6.27 17.92 
 
 
Figure D.19.  St. Tammany Parish Rainfall Gages 
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164 0.21 6.45 0.42 7.35 5.93 8.35 19.66 2.96 
173 0.08 11.35 1.20 3.95 4.27 7.30 20.17 4.36 
174 0.04 Unknown Unknown Unknown Unknown Unknown 24.70 3.30 
177 0.03 24.46 3.93 11.50 3.20 8.25 23.62 0.51 
178 0.13 Unknown Unknown 9.32 1.57 7.20 19.77 1.23 
187 0.06 7.98 1.81 9.64 5.38 7.00 16.25 5.77 
189 0.12 Unknown Unknown Unknown Unknown Unknown 20.52 4.89 
194 0.13 23.90 0.72 10.06 2.78 5.56 20.75 2.52 
195 0.06 Unknown Unknown Unknown Unknown Unknown Unknown Unknown 
197 0.04 22.87 4.33 7.81 6.12 1.12 19.83 3.73 
198 0.08 Unknown Unknown Unknown Unknown Unknown Unknown Unknown 




16.33 2.04 8.80 4.42 6.67 20.54 2.95 
 















107 0.41 1.66 10.02 8.60 4.46 20.96 
140 0.01 1.02 13.74 7.62 13.09 29.86 
142 0.01 1.02 13.74 7.62 13.09 29.86 
147 0.35 4.35 2.30 6.36 3.22 17.46 








Figure D.21.  Vermilion Parish Rainfall Gages 
 
















65 0.13 4.45 4.11 6.38 2.83 7.00 9.30 5.48 4.30 
69 0.73 8.15 3.58 6.20 3.68 0.00 14.46 5.00 Unknown 









Table D.23.  Rainfall Amounts for GIS Contours 
Station # 8-May-95 26-Apr-97 17-Jun-97 5-Jan-98 26-Jun-99 6-Jun-01 
22 1.87 6.62 1.87 2.00 1.23 6.63 
28 - - - - - 7.28 
40 - 3.08 2.36 0.00 3.98 5.11 
45 2.12 8.45 4.06 3.50 0.83 7.08 
46 - 5.71 2.65 1.62 - - 
65 2.20 4.45 4.11 6.38 1.82 9.30 
69 1.65 8.15 3.58 6.20 2.16 14.46 
72 2.00 7.20 5.00 4.50 4.02 13.10 
83 4.50 8.80 6.90 3.77 9.78 13.15 
86 1.99 - 5.25 4.82 1.90 10.64 
89 1.56 3.84 5.06 5.75 4.14 8.16 
90 - - - - - 16.05 
91 - - - - - - 
93 4.15 2.07 6.87 6.01 0.88 13.61 
98 2.69 4.47 2.37 3.68 1.72 14.92 
100 3.18 4.45 5.71 5.57 5.51 14.46 
102 3.32 4.23 1.19 7.15 4.90 18.69 
107 10.02 0.78 8.41 8.60 4.46 20.96 
108 3.17 0.00 7.71 3.97 4.19 20.26 
109 3.08 0.00 3.45 5.06 3.80 17.75 
110 - 3.28 5.51 3.71 1.99 16.46 
111 3.37 4.51 7.51 4.13 3.29 20.12 
112 4.27 3.05 2.10 4.19 3.28 19.51 
114 3.92 2.20 9.62 6.72 2.02 16.60 
115 3.38 3.80 11.45 6.61 4.27 21.97 
119 3.46 4.01 5.80 4.17 2.54 19.82 
121 3.22 3.50 4.75 4.70 2.71 19.59 
123 4.60 1.00 2.50 8.65 4.35 15.32 
125 5.62 3.38 4.10 4.74 2.35 20.57 
127 3.83 3.66 6.15 6.21 2.09 17.76 
131 - 1.07 3.60 7.85 7.37 11.41 
133 6.49 1.90 6.67 6.71 3.91 21.97 
134 6.54 2.77 - 5.73 1.25 - 
140 13.74 1.91 5.98 7.62 13.09 29.86 
141  1.95 2.79 7.03 9.42 22.30 
142 13.74 1.91 5.98 7.62 13.09 29.86 
145 6.19 3.79 3.36 6.26 4.35 23.61 
147 2.30 1.60 2.07 6.36 3.22 17.46 
148 9.32 1.66 3.77 7.73 8.10 22.98 
149 11.70 - 4.87 4.30 7.80 20.62 
158 6.32 2.13 1.97 7.98 4.72 17.65 
161 0.00 1.90 1.81 11.74 4.45 15.07 
163 15.38 1.93 2.70 8.70 3.28 13.05 
164 6.45 4.22 2.97 7.35 2.74 19.66 
 
 128 
Table D.23. Continued 
Station # 8-May-95 26-Apr-97 17-Jun-97 5-Jan-98 26-Jun-99 6-Jun-01 
168 10.94 - 1.77 8.29 3.81 14.78 
170 16.71 3.14 1.95 9.78 5.66 13.98 
172 3.52 3.38 2.64 4.95 6.50 10.70 
173 11.35 3.71 1.56 3.95 1.30 20.17 
174 - - - - 1.13 24.70 
175 15.49 1.75 1.81 6.75 4.43 17.24 
176 13.13 3.68 1.64 8.44 5.22 17.80 
177 24.46 3.53 2.50 11.50 1.88 23.62 
178 - - - 9.32 1.47 19.77 
180 - - - 7.80 4.36 21.42 
181 15.38 1.93 2.70 8.70 3.28 13.05 
183 1.00 3.00 - - - 7.62 
184 3.87 3.22 - 9.40 4.13 17.69 
185 - 3.91 1.59 10.63 2.73 15.52 
187 7.98 3.36 1.78 9.64 0.75 16.25 
189 - - - - - 20.52 
191 3.90 2.40 2.40 0.00 3.60 23.40 
193 0.00 2.33 0.32 9.40 6.07 2.60 
194 23.90 3.28 2.08 10.06 1.29 20.75 
197 22.87 2.89 1.60 7.81 2.75 19.83 
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